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(57)[ABSTRACT OF THE DISCLOSURE] 



I] [SUBJECT OF THE INVENTION] 

PJUWUffe^ f&flfe&Pl&N y — Provide positive type photo-resist composition 

T ]) T^RXF K^'f^yf improved by four points, marginal resolving 

Bfttt <D 4 L tc # y power, image development defect, linearity, and 

it V vi/'Ts Y^LM^Wkt^ dry etching resistance. 



<$fe(D2m<DT-t? —/MBit 



[PROBLEM TO BE SOLVED] 

Compound which generates acid by irradiation 
of polymer in which it has repeating unit which 
has two kinds of specific acetal structure, effect 
of acid degrades into, and solubility with respect 
to alkali developing solution increases, actinic 
light, or radiation, and positive type photo-resist 
composition containing solvent. 



nmm 1 1 



[CLAIMS] 
[CLAIM 1] 
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( a ) TIB— (IK (I (a) Polymer in which it has repeating unit 

I) RXf (III) T*S£ti5 expressed with the following general formula (I) 

H^jSL^&Sr^U Wi<D\tm and (II) and (III), effect of acid degrades, and 

^1511X7/^ y WMM solubility with respect to alkali developing 

Kttir 5^fi?'IWi#*1-5 *° y solution increases, 

(b) %;WE.ytWiXit1&%$$. (b) Compound which generates acid by 

<DW>M\^ i "9 ^£3§£1"5{t:-^ irradiation of actinic light or radiation, and 

RXf (c) mm*^1rZ> (c) Solvent 

r t -& #m ^ 1" 5 *° 7 h It contains these. 

Ui/7s Mlj5jc^ 0 Positive type photo-resist composition 

characterized by the above-mentioned. 

[it 1 ] [FORMULA 1] 




-LIE^Cf 1 , Lf3, Tk^DjC^K ft In the above formula, L expresses hydrogen 

j&^frhX^^Xh «fcv\ WLMk* 5t" atom, linear, branched or cyclic alkyl group 

Hi^t L< f^^^^Tyv^^S, which may be substituted, or aralkyl group 

XfiiE^ftT^-t'k iV^77 which may be substituted. 

/i/dr/i/g^S-fo Zfi, iEI&£ Z expresses linear, branched or cyclic alkyl 

tiT^Tk £V\ tE#I N ^-i^ti group which may be substituted, or aralkyl 

L- < \*$M.Vt(DT /i^/i^lS, Xlt group which may be substituted. 

S^^tLTV^Tt X\f^Ty/^^- U is synonymous with L. 

^SSrSi~ 0 L' f£ N L^IUji W is synonymous with Z. 

"efc^o Wte, Z £: (Rl^Tfe-So It may bond together mutually and Z, L, W, and 

ZH, WH' SVMCIS L' may form 5 or 6 member ring. 

^LT5XI16 RM*Mf& L T However, Z and W do not become the same. 

ktiZ'Z. titter \ 
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[»*«2] [CLAIM 2] 

W/5\ la^^SXfi^^^S W is group which has alicyclic group or aromatic 

frill- Z>m~ChZ)^k*m$kt group. 

1~ <5 ft 1 15ic<£> ^° 7 Positive type photo-resist composition of Claim 

h M&e£#j 0 1 characterized by the above-mentioned. 



[!if*if3] [CLAIM 3] 

fLl-, (d) i^y =i y^fclkTf/ Furthermore, (d) Positive type photo-resist 

~£fzfe7 !y^^#ffi?£tt£ij£r*a composition of Claim 1 or 2 characterized by 

t $:W$Lb i"5fi^^i 1 X including silicon type and/or fluoro-surfactant. 



[ft*«4] 

mi-, (e) m.mmt^mfr^ 



[CLAIM 4] 

Furthermore, (e) Positive type photo-resist 
composition in any one of Claim 1-3 
characterized by including basic compound. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1 1 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to positive type 
photo-resist composition which can be used 
conveniently for manufacture of 
semiconductor-integrated-circuit element, mask 
for integrated circuit manufacture, printed wiring 
board, liquid crystal panel, etc. 



[0 0 0 2] 



[0002] 
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t, *H#fFfg 4,491,628 ^PJ 
Ifflff, gfc'>H#fFfl 29,139 ^ 



[PRIOR ART| 

As a positive type photosensitive resin 
composition, there exists chemical-amplification 
type positive resist composition described by 
US Patent 4,491,628 and EP Patent 29,139 
grade. 

Chemical-amplification type positive resist 
composition lets exposure part form acid by 
irradiation of radiations, such as extreme 
ultraviolet radiation. 

It is pattern formation material which changes 
solubility with respect to developing solution of 
irradiation part of active radiation, and 
non-irradiation part, and forms pattern on base 
plate according to reaction which sets this acid 
as catalyst. 



[0 0 0 3] 

¥fffl¥ 2 - 1 9 8 4 7 

ittfV (p-fc Ko^r^f W 

sum £ £!H5 5 v t- 



[0003] 

In Unexamined-Japanese-Patent No. 2-19847, 
it contains resin which protected poly (p- 
hydroxy styrene) phenolic hydroxyl group by 
tetrahydro pyranyl group in all or part. 
Photo-resist composition characterized by the 
above-mentioned is disclosed. 



[0 0 0 4] 

- 2 1 9 7 5 7-5§-&$& 

K P dp- */M&V> 2 0~7 0%/JS 



[0004] 

In Unexamined-Japanese-Patent No. 4-219757, 
20 to 70% of poly (p- hydroxy styrene) phenolic 
hydroxyl group contains similarly resin 
substituted with acetal group. 
Photo-resist composition characterized by the 
above-mentioned is disclosed. 
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[0 0 0 5] [0005] 

fLM, #H¥ 5 — 249682 Furthermore, photo-resist composition using the 

^rteWZ-k\piffi<DT±$— similar resin also as 

lISjh/fcflM&Srffl^fc:?;*- h I' Unexamined-Japanese-Patent No. 5-249682 by 

v 5 h |l^c#) ^5 H ^ $ ti "C V ^ which acetal protection was made is disclosed. 

So 

[0 0 0 6] [0006] 

£fc, #H¥8- 1 2 3 0 3 2 Moreover, photo-resist composition using 

-^•&^{<iteT'ir^— /u3£t?tlife ternary polymer which contains in 

$tLfc£lr-at?H7t;*fi-8-#:^ Unexamined-Japanese-Patent No. 8-123032 

it^:7t h i/v 5 ^ MIj^^)^ group substituted with acetal group is shown. 



[0 0 0 7] [0007] 

5El£„ #§§¥5 — 1 1 3 6 6 7 Furthermore, photo-resist composition which is 

-^■&$L 6- 2 6 6 1 1 made up of hydroxy styrene and (meth)acrylate 

2-^4*#L #1^6-2 8 9 6 copolymer is disclosed by 

0 8-§-&$R % #H¥7 - 2 0 9 Unexamined-Japanese-Patent No. 5-113667, 

8 6 8^«^ttfc Kn^S/* 6-266112,6-289608,7-209868. 



[0 0 0 8] 

#M¥9-2 9 7 3 9 6 



1 0 0 0 



[0008] 

Moreover, polymer and radiation sensitive acid 
generating agent which have group which may 
be disassembled with acid, compound which 
acetylized hydrogen atom of phenolic hydroxyl 
group in with a molecular weight of less than 
1000 which has phenolic hydroxyl group 
compound, and photosensitive resin 
composition containing acid diffusion control 
material are described by 

Unexamined-Japanese-Patent No. 9-297396. 
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=3 9 y-fo— s^(DM$.£). It is described that this composition is superior 
RTf7*— in resolving power, cross-sectional shape, and 

M ti 6 - i: 15 fc £ ft T focal admissibility of contact hole. 

•5 0 



[0 0 0 9] 



[0009] 



M] 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, result with positive type photo-resist 
composition of past not necessarily sufficient by 
four points, marginal resolving power, image 
development defect, linearity, and dry etching 
resistance, was not obtained. 



[0 0 10] 

y s( 3L y f- V ^jfH4<£> 4 



[0010] 

Objective of the invention is providing positive 
type photo-resist composition improved by four 
points, marginal resolving power, image 



4kLtctfi?%&.'7 * h Ui/x MI development defect, linearity, and dry etching 
^^iftt^rtCfcSo resistance. 



[0 0 1 1 ] 



[0011] 



XfoZ> 0 

(1) (a) TiB-j^iS (I)> 

(ii) jkxf- (iii) xmz 
■tfv-?-, (b) m&xMxte-m 



[MEANS TO SOLVE THE PROBLEM] 

That is, positive type photo-resist composition 
concerning this invention is the following 
composition. 

d) 

(a) Polymer in which it has repeating unit 
expressed with the following general formula (I) 
and (II) and (III), effect of acid degrades into, 
and solubility with respect to alkali developing 
solution increases, (b) Compound which 
generates acid by irradiation of actinic light or 
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tt&m, (c) mmZtt radiation, and 
-tZZk&&WLti-Ztfi?m7 (c) Contain solvent. 

* htiLtftfb* Positive type photo-resist composition 

characterized by the above-mentioned. 



[0012] [0012] 

lit 2 ] [FORMULA 2] 






Q u 

. L V 

(I) (10 (DO 



[0013] [0013] 

±IBS; t f , % Lte, tK^J^T-x W. In the above formula, L expresses hydrogen 

^^tiTV^T t> <fcv\ WM> ft atom, linear, branched or cyclic alkyl group 

H£t> L< (lit^T^^r^S, which may be substituted, or aralkyl group 

X f*it & S*rCV , »"Cfc«J:v^T7 which may be substituted . 

;w^;wS§r^-f- 0 Z(i N |Ei&£ Z expresses linear, branched or cyclic alkyl 

jh/O^Tfc «fcv\ Eii N ^PSt group which may be substituted, or aralkyl 

b < teWk^T )\s$r)V& s Xlt group which may be substituted. 

ftfe^fttVCfc ±V^77^ L' is synonymous with L 

^S?r^i~ 0 L ' ft, Li [rI j§ W is synonymous with Z. 

"CfcSo Wli, Z £ l*JjS"Cfc5o It may bond together mutually and Z, L, W, and 

ZH, Wt L' fi, SV^M L' may form 5 or six-membered ring. 

LT 5 Xfit 6 B^SrflM LT However, Z and W do not become the same. 

[0014] [0014] 



2/21/2005 



10/96 



(C) DERWENT 



JP2002-49156-A 



THOIVISOM 



(2) mm3zmxi*% 
mmt-fz>±M (i) tmvx 

(3) J5fc, (d) v/y av* 

(l) Xte (2) ^ffiiccD/K^ 

(4) Mfc, (e) 

(1) ~ (3) cov^-fti/HcfE 



(2) W is group which has alicyclic group or 
aromatic group. 

Positive type photo-resist composition given in 
said (1) characterized by the above-mentioned. 
(3) 

Furthermore, (d) Positive type photo-resist 
composition given in said (1) or (2) 
characterized by including silicon type and/or 
fluoro-surfactant. 
(4) 

Furthermore, (e) Positive type photo-resist 
composition in any one of said (1)-(3) 
characterized by including basic compound. 



[0 0 15] 



[0015] 



mjmn. ±tE-^(i), d 

I) RTf (I I I) X*mZtlZ> 

-7- (a), m&Km*it\zim 
%m (b) Rxtmn (c) 



[EMBODIMENT OF THE INVENTION] 

Hereafter, it demonstrates this invention in 
detail. 

Positive type photo-resist composition of this 
invention has repeating unit expressed with 
above-mentioned general formula (I) and (II) 
and (III), it contains at least compound (b) and 
solvent (c) which generate acid by irradiation of 
polymer (a) in which effect of acid degrades into 
and solubility with respect to alkali developing 
solution increases, actinic light, or radiation. 



[0 0 16] [0016] 

.£JtT\ jF-%$\<D-#i/%ty Jr V U Hereafter, it demonstrates each component 

v 5 * h!fij$^{d|B-££;faS J g-J# mixed with positive type photo-resist 

^^o^iftflJ-fSo composition of this invention. 

( a ) _hffi— JUx^ ( I K (I I ) (a) It has repeating unit expressed with 

RU (III) vmZti&B*) above-mentioned general formula (I) and (II) 
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iSLSM&^HTU &<Dfcm\z£ and (III), polymer in which effect of acid 

■9 ^iLT7^ x ) ^^M\^ degrades into and solubility with respect to 

"t"<5$S$?'l4;^*i^:i~<5 *K y alkali developing solution increases (henceforth 

(SAT, r & # fi? ft *° y -r - "acidolyses property polymer (a)") 

(a)j th^^o) 

[0 0 17] [0017] 

#&93"?4£fflc?;h/5&#fl?t£# Acidolyses property polymer (a) used by this 

y -7 — ( a ) lit, TIE— itx^l ( I h invention. has repeating unit expressed with the 

(II) JkXfi (III) T-^£ following general formula (I) and (II) and (III). 

[0 0 18] [0018] 

Ut 3 ] [FORMULA 3] 




[0 0 19] 



[0019] 

In the above formula, L expresses hydrogen 
atom, linear, branched or cyclic alkyl group 
which may be substituted, or aralkyl group 
which may be substituted. 
Z expresses linear, branched or cyclic alkyl 
group which may be substituted, or aralkyl 
group which may be substituted. 
L' is synonymous with L. 
W is synonymous with Z. 
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T*fo5o WW\ Z t W\^.X*h% 0 It may bond together mutually and Z, L, W, and 

ZH, WiL' it s Sv^cU L' may form 5 or six-membered ring. 

■a- LT 5 Xit 6 M^£rfl2jj£LT However, Z and W do not become the same. 

fc«fcv\, fcfcU Z tW^H- 



[0 0 2 0] 

±ffi-Jt£5Uc:&tf L\Z 

^f/H, ^fvi^ ^pfcVw 
1 ~ 2 0 f@(7) 



[0020] 

As L in above-mentioned General formula, L\ 
and an alkyl group of Z and W, C1-C20 linear, 
branched or cyclic one, such as methyl group, 
ethyl group, propyl group, isopropyl group, n- 
butyl group, isobutyl group, t- butyl group, 
pentyl group, cyclopentyl group, hexyl group, 
cyclohexyl group, octyl group, and dodecyl, is 
mentioned. 



[0 0 2 1 ] 

L, L\ ZRXfVJ (DT )\s$r 



[0021] 

As a desirable substituent which L, U, and alkyl 
group of Z and W may have, heterocyclic-ring 
residues, such as alkyl group, alkoxy group, 
hydroxyl group, halogen atom, nitro group, acyl 
group, acyloxy group, acylamino group, sulfonyl 
amino group, alkylthio group, arylthio group, 
aralkyl thio group, thiophene carbonyloxy 
group, thiophene methyl carbonyloxy group, 
and pyrrolidorie residue, etc. are mentioned, 
preferably, it is below C12. 



[0 0 2 2] 



[0022] 
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WM^^^iThT j^^J^^t L As an alkyl group which has substituent, for 

t, u^^ri/jv^-f- example, cyclohexyl ethyl group, alkyl 

/uS, 7 fl/$r)Vl) ;v^.^;V^r^r carbonyloxymethyl group, alkyl carbonyl 

v^tvuI!^ TtV^r/Vij/VtHzz. oxyethyl group, aryl carbonyl oxyethyl group, 

/^^rC/^^A-g^ 7!)-;^ aralkyl carbonyl oxyethyl group, alkyl 

;l//l?-;l't^v'xf;i/S > 77 oxy-methyl group, aryl oxy-methyl group, aralkyl 

/l^/l^/l^^/l'^^v'^x-TVl' oxy-methyl group, alkyl oxyethyl group, aryl 

7A d r/L'^" d rv'7 { f/vS> oxyethyl group, aralkyl oxyethyl group, alkylthio 

7 y -yt't^rv'^ f^S, 7 7 methyl group, arylthio methyl group, aralkyl thio 

/v^/i/t d fv'^f^S, 7/1^ methyl group, alkylthio ethyl group, arylthio 

/ut^-yxf/i/l, 7 y —jv^ ethyl group, aralkyl thio ethyl group, etc. are 

Tyj^tvtt mentioned, 
v'mfvwg, 7 )V$r 

77/^^ft>^i, 7^ 
7l-a:^A£ % 7 7M/Vftx 

[0 0 2 3] [0023] 

Ztiboy^stZ-iotf&T^^c^i'i Although alkyl in particular in these groups are 

#^P5;££ti&^#\ IM, M not limited, chain-like and annular and branched 

^^ ftti£W:<7)\'^-?ti~Z"b£ < ^ any are sufficient as it, and it may have 

W.l^m^(DT A^AS, 7/1^3 substituents, such as the furthermore 

^r^g^cofi^S^r^ LT h J: above-mentioned alkyl group and alkoxy group. 
W 

[0 0 2 4] [0024] 

iE7;^/M;H''M^-> As an example of the above-mentioned alkyl 

m^vPgcDfiJi Ltd, v/^n carbonyl oxyethyl group, it can mention 

^^vvbTJ/utf; — jv^-^ri/rc^- cyclohexyl carbonyl oxyethyl group, t- butyl 

AS. t — "f^-jvi/^ p^^ri/ cyclohexyl carbonyloxy ethyl group, n- butyl 

7i^^7 ;\sjr$r -s^-=f-)V^ cyclohexyl carbonyloxy ethyl group, etc. 
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[0 0 2 5] 

*k -ti&mzy^-^m. 

<5o 



[0025] 

Although aryl in particular is not limited, either, 
generally C6-14 one like phenyl group, xylyl 
group, tolyl group, cumenyl group, naphthyl 
group, and anthracenyl group is mentioned, and 
it is sufficient to have substituents, such as the 
furthermore above-mentioned alky I group and 
alkoxy group. 

As an example of the above-mentioned aryl 
oxyethyl group, it can mention phenyl oxyethyl 
group, cyclohexyl phenyl oxyethyl group, etc. 



[0 0 2 6] [0026] 

T7/is3cs\/i)%lf\z$&fe&tifd;\,^ It can mention benzyl group etc., although 

#\ ^vVwgft^&^f 51 aralkyl in particular is not limited, either. 

k. <5 0 JtfET y )\>$: jvfs As an example of the above-mentioned aralkyl 

/uyii=.;u^-^-^y^^-/u^(DM t carbonyl oxyethyl group, it can mention benzyl 
Ltti, s<>i?}Vj} carbonyl oxyethyl group etc. 

[0 0 2 7] [0027] 

— jt£5t(i:&H'5 L, L\ ZRTf As L in General formula, L', and an aralkyl group 

W©7 7/>^Si LTfi* $1 of Zand W, it can mention C7-C15 one, such as 

x.fi£» fr&Xl'£&W&<D' < >'i? substitution or un-substituted benzyl group, 

;i/S, W.%kXlt$zWMP>y substitution, or un-substituted phenethyl group, 

5vug& ¥(DfitMWL 7~1 5fi for example. 



[0 0 2 8] [0028] 

Ty/^/^M^fDfti-^. L^/^WM As a desirable substituent to aralkyl group, 
&k UtliT^^^i/S, tK^ alkoxy group, hydroxyl group, halogen atom, 
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7 :r — 7 ^ ^ 5vPg^ £ 



nitro group, acyl group, acylamino group, 
sulfonyl amino group, alkylthio group, arylthio 
group, aralkyl thio group, etc. are mentioned, as 
an aralkyl group which has substituent, it can 
mention alkoxy benzyl group, hydroxy benzyl 
group, phenylthio phenethyl group, etc., for 
example. The range of carbon number of 
substituent which L, L\ and aralkyl group as Z 
or W may have, becomes preferably 12 or less. 



[0 0 2 9] 

MMt LT«, 7b7t Rp fc° 
yvWi, rh7t KD7 7>i 

(a) «\ 

W <D$)$k ft -m m% ^ & 

>^ p^^/i/g, v^P^^f 
$C5f|S~l 2{®tf>k<W&3;L 



[0029] 

Tetrahyd ropy ran ring, tetrahydrofuran ring, etc. 
are mentioned as 5 which Z, L or W, and U bond 
mutually, and form, or a six-membered ring. 
As for acidolyses property polymer (a) in this 
invention, Z and W do not become the same. 
In this invention, preferably it is desirable that W 
is group which has alicyclic group or aromatic 
group. 

In this case, as for Z, it is desirable that it is 
linear or branched alkyl group. 
Thereby, effect of this invention becomes much 
more remarkable. 

Here, as alicyclic group, one of carbon number 
5-12, such as cyclopentyl group, cyclohexyl 
group, cyclo heptyl group, cyclooctyl group, 
cyclo nonyl group, and cyclo decanyl group, is 
desirable. 

Moreover, as an aromatic group, thing of carbon 
number 6-16, such as phenyl group and 
naphthyl group, is desirable, furthermore, these 
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\/\ ~£tc, LTfi> groups may have substituent like for example, 

7 — "t" 7 vuJS^fZ)^ methylphenyl group and ethylphenyl group. 

MWt 6 1 6 {Htf) t> ^ These alicyclic groups or aromatic groups may 

Z.tlt><DMl$tcb ;ttf N be formed as a group which is its thing and 

^J-;U7 ^-=f-)V7z5L corresponds to W. 

— A'S^ if (7) i 5 tcJEt^^^rS However, it is sufficient to have alkylene group 

LT^ttJ:v\ Zfrib<D and other linking group. 

H^^SXfi^lr^lIf^ As a group which has alicyclic group or 

t<D"CW^t@^"t"-5Si LT^ aromatic group of W, phenoxyethyl group, 

•9 Aloft) cfcv^^ T/i^^rU^ cyclohexyl phenoxyethyl group, cyclohexyl thio 

S-^ftiltD^ISSSr^bTV^Tt) ethyl group, t- butyl cyclohexyl carbonyloxy 

«fcl\, W^ii^lXfiffH ethyl group, n- butyl cyclohexyl carbonyloxy 

KS'^fi'SlIt Ltd ethyl group, cyclohexanone- 4-yl-phenoxyethyl 

=*r v/xf;i/S N >^ n vvP group, cyclohexyl group, cyclohexyl ethyl group, 

7i J ^v^^/iyS, v^n^ phenethyl group, and benzyl group are 

^y/i^^^^vHi;, desirable. 

xi^3ri//]sjj /U7$~;u$- As a linear or branched alkyl group of Z, ethyl 

Jf-i/xf/i/g^ n—zf^/Vi/p group, propyl group, isopropyl group, n- butyl 

u^-$ri/)Vjj )V-t£~)Vjr5:i/^ group, i- butyl group, t- butyl group, etc. are 

f^Kx n^dp-UV V- 4 desirable. 

— -Oi/— 7i / ^-/xf/i/l, As mentioned above, substituted alkyl group 

n^^vM^i£, i/^D^^f and substitution aralkyl group are introducing 

vvi/:r.^/uj^ bulky group like phenyl group or cyclohexyl 

^Vvvi/g/W^ LV\, Z(75jE group into terminal, and, furthermore, 

II^fe^v^i^ili^^tcDT/^^r/^ improvement of edge roughness is also 

SirLXit 7"Dt° observed. 

/wS> ^ yyn tVl^S, n - y 

5 Km^r^^m^m^T 7 
/u^/umn^iQiz. 7 ^ -/i-m^ 

yi?7 7*X<Dfa±hm$>bth 
<5 Q 
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mmmrfv-?- (a) ± 

*9igL¥tt*, (I) 

0 35 1x^*5- 
6 0^/W% L< l*> 5- 

3 0 , — J&5£ (I I)T" 

0^/v% (jfSKIt 5-3 

0 , -fl$5£ ( I I I ) ~C 
S£;ix5«MLWi£2 0- 
8 O^U% (0£L< «U 4 0 
-80 ^%) 

«fcv\, ^#$H4#l^- (a) 

(I) T'S^tlS 

rnvMLmtit-wtTx: (id 

Jt* ((I) : (I I)) tt, 
U<tt 0.10:1-1:0. 

1 OT-fc^ iOffiKliO. 

2 5:1-1:0. 2 5T'fc5 0 



[0030] 

Acidolyses property polymer (a), in all repeating 
units, it is desirable to contain 5 to 60-mol % 
(preferably 5 to 30 mol %) of the repeating unit 
expressed with general formula (I), to contain 5 
to 60-mol % (preferably 5 to 30 mol %) of the 
repeating unit expressed with General formula 
(II), and to contain 20 to 80-mol % (preferably 
40 to 80 mol %) of the repeating unit expressed 
with General formula (III), it may combine as 
required and may contain other repeating unit. 
In acidolyses property polymer (a), content ratio 
of repeating unit expressed with general 
formula (I), and repeating unit expressed with 
General formula (II) ((l):(H)), preferably It is 
0.10:1-1:0.10. 

More preferably, it is 0.25:1-1:0.25. 



[0 0 3 1 ] 



[0031] 

Preferably acidolyses property polymer (a) of 
this invention dissolves polymer which has 
phenolic hydroxyl group in organic solvent, after 
dehydrating water component in type by 
procedure, such as azeotropic distillation, it can 
add 2 or more types of alkylvinyl-ether 
compound and acidic catalyst, can perform 
acetalization reaction, and can obtain by 
introducing desired acetal group into phenolic 
hydroxyl group. 
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[0 0 3 2] 

<, t -y^/ur^ y 

L< fit -7?vM ]) 



y \y — b t<om 



•Wet 



[0032] 

As a polymer which has the above-mentioned 
phenolic hydroxyl group, polymer of hydroxy 
styrene is desirable and copolymer of 
(meth)acrylate of acidolyses property, such as t- 
butylacrylate or t- butylmethacrylate, is also 
good. 



[0 0 3 3] 

mim&tfV-?- (a) 



[0033] 

Moreover, it can also introduce non-acidolyses 
property machine into polymer which has 
phenolic hydroxyl group in order to adjust the 
alkali solubility of acidolyses property polymer 

(a). 

As the introductory method of non-acidolyses 
property machine, the method of 
copolymerizing styrene, (meth)acrylic esters of 
non-acidolyses property, and (meth)acrylic acid 
amides of non-acidolyses property and the 
method of protecting hydroxyl group of hydroxy 
styrene by substituent of non-acidolyses 
property are desirable. 



[0 0 3 4] 



[0034] 

As a substituent of the above-mentioned 
non-acidolyses property machine, acetyl group, 
mesyl group, tosyl group, etc. are desirable. 
However, it is not limited to these. 



[0 0 3 5] [0035] 

-kfEx^l/^Hi: LTIi, 7s=f- As the above-mentioned styrene, styrene, 

^pp^^i/v, i?# p chloro styrene, dichloro styrene, bromostyrene, 

o^fi^y y'a^exj-ui/, dibromostyrene, iodo styrene, methylstyrene, 
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iy-fti^e^f-uy, a— K^^" dimethyl styrene, ethyl styrene, isopropyl 

l/y, ^ i/y, v^^" styrene, methoxy styrene, ethoxy styrene, 

/u^^i/i/^ ^^-)V7,=5- W s phenyl styrene, t- butyl styrene, t- butoxy 

4 y7° d tVu^. J-ui/ s / h styrene, etc. are mentioned. 

v'-X^l/^ .x. h^-v'T.f i/y, However, styrene, methylstyrene, t- butyl 

y'^^/u^.^-l/V, t — styrene, and t- butoxy styrene are especially 

* W s t - rf Y 3r iy^ V preferable. 

[0 0 3 6] [0036] 

±fB#^5>fi?'l4^ $ ) T ^ As (meth)acrylic esters of the above-mentioned 

y /H^jji^TvHgf i LTtt, non-acidolyses property, methyl (meth)acrylate, 

TV y/M^y^/K (y y) ethyl (meth)acrylate, (meth)acrylic acid propyl, 

Ty y /ug£:x:^vi\ (y y) 7^ (meth)acrylic acid allyl, (meth)acrylic acid 

y 71/^7" n fcVK (y y ) Ty y glycidyl, (meth)acrylic acid benzyl, (meth)acrylic 

)V^7 y /K (y y ) Ty y /HI? acid hydroxyethyl, etc. are mentioned. 

y y v^vvk (y y ) r y y 
^^v^k (yy) r^y^t 

K P * ^-/^ # if ft 
<5 0 

[0 0 3 7] [0037] 

^S^fil'li^o (y 2) Tpy/is As (meth)acrylic acid amides of non-acidolyses 

i7 5 KH^LT^:, (y y) T property, (meth)acrylic acid amido, 

y y/^T^ K\ (y y) Ty y (meth)acrylic acid phenyl amido, (meth)acrylic 

;i/|7i^;U7 5: H\ (y y) T acid isopropyl amido, etc. are mentioned. 

y y ^m-f t°^r 5; 

tfSfctf <bft3o 

[0 0 3 8] [0038] 

ILK:, *M-a "Itb^^E-y -7 — i: Furthermore, as a monomer which can be 

Lttt, #iJ;U2\ i-^ copolymerized, it can mention maleic-acid 

Mfc. M7k-? \s4 ^tifcWI^ifcs derivative, maleic anhydride derivative, 
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(7^0 7^Un-MJ/K (meth)acrylonitrile, vinyl pyrrolidone, 
=-jv fc° n y K >\ fc? '—A- fc° y V s vinylpyridine, vinyl acetate, etc., for example. 



[0 0 3 9] 

-7- (a) (dt^u vmnm* 

±, tftt. K(i7 0 ^/u%^± 



[0039] 

Although copolymerization component and/or 
non-acidolyses property machine can be 
introduced into polymer which has the 
above-mentioned phenolic hydroxyl group in 
the range which adjusts the alkali solubility of 
acidolyses property polymer (a), and does not 
impair the alkali developability as 
above-mentioned, it is desirable for hydroxy 
styrene component to occupy 70 mol% or more 
60 mol% or more preferably in respect of dry 
etching resistance or sensitivity among 
component which comprises polymer which 
generally has phenolic hydroxyl group. 



[0 0 4 0] 

(gpc) \z.x*), *°y*^i/ 

yll^fi (Mw) t LT$J 

2000~200, ooo -efc 
19, 2, 5 0 0-3 0, 000 

o, 0 OOZMtlZ k#mm* 

5 0 



[0040] 

It can measure weight average molecular 
weight of the above-mentioned trunk polymer 
(polymer which has phenolic hydroxyl group) as- 
polystyrene conversion molecular weight (Mw) 
with gel-permeation chromatography (GPC), 
and, preferably it is 2000-200,000. 
2,500-30,000 is especially preferable. 
When molecular weight exceeds 200,000, it 
exists in trend for solubility to be inferior and for 
resolving power to decline. 
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[0 0 4 1] [0041] 

T-fe^— yWbS^f-fflV^T^ As an alkylvinyl-ether compound which it uses 

5r;i<\?=-ji<3-—v- Mkii^b L. for acetalization reaction, compound expressed 

Tfi, Tffi— Hx^ (A) T'fSc* with following-general-formula (A) is desirable. 

ti^^-a^^M* LV^o R 1 — O R 1 expresses linear alkyl group which may have 

-CH=CH 2 — flx^ substituent, cycloalkyl group which may have 

(A) R 1 (iM^rS^r^'L substituent, aryl group which may have 

X h iv^il^T/U'^y^S, fiife substituent, or aralkyl group which may have 

ISrttTtiV^T/^ substituent in R 1 -0-CH=CH 2 General 

I, g&S&WLTfc J^7 V formula (A) type. 
-^m, XltW^MZ^LXh 

[0 0 4 2] [0042] 

±fER 1 ©liilrtttt) «fc As linear alkyl group which may have 

v^T/v^/i'ii: LTfi % #f substituent of the above-mentioned R 1 , 

£ L < (ij^^^: 1 ~ 2 0 „ £ b preferably it is C1-C20, furthermore, preferably 

t < f3$^^ 1 ~ 1 8 it may be C1-C18 and linear, or branch is 

\E$%VtXfoiXh / fi$&ty:X sufficient, for example, methyl group, ethyl 

fcott)i<, 011 x.^ t^'A' group, n- propyl group, i-propyl group, n- butyl 

g % 3i^vi/a^ n-7°p tVPl, group, i- butyl group, t- butyl group, n- pentyl 

i — 7 s n fcVi'iS, n — /f/i^I, group, i- pentyl group, t- pentyl group, n- hexyl 

i -^f/vl, t — group, i- hexyl group, t-hexyl group, n- heptyl 

n-^^f/i/S, i —^"yf-jv group, i- heptyl group, t- heptyl group, n- octyl 

t n — group, i- octyl group, t- octyl group, n- nonyl 

v/yuS N i — ^^v/A'Ss t — group, i- nonyl group, t- nonyl group, n- decyl 

^^'WuS, n — ^"/fvL'i^ group, i- decyl group, t- decyl group, n- undecyl 

i — t —^~f s f-)V group, i- undecyl group, n- dodecyl, i- dodecyl, 

3£ x n - f;l/S, i — n- tri-decyl group, i- tri-decyl group, n- tetradecyl 

f/i^S, t -t^f^S, n — group, i- tetradecyl group, n- pentadecyl group, 

j —/i^lt, i— y t — i- pentadecyl group, n- hexadecyl group, i- 

n— rvvvS^ i— hexadecyl group, n- heptadecyl group, i- 

f'>/>I, t -f v'/i'l, n — heptadecyl group, n- octadecyl group, i- 

i -^yjV^ octadecyl group, n- nona decyl group, i- nona 

n — Kt^S, i — Kx decyl group, etc. 

n — h y r^S, i It can mention these. 
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— h y x vv^S, These substituents may be substituted by 

vvug^ i -f ^77^1, substituent shown below. 

n-^y^fv'/vS, i -^y 

i -^dri^-r isAs&y n- 
^y^x^S, i -^-f*? 

i -^-^^x^S, n-y-r 



[0 0 4 3] [0043] 

±fER 1 ©I^S^f ttt) J: As cycloalkyl group which may have substituent 

^Wfc7Jis>Z/i'9sk. LXfe, U of the above-mentioned R 1 , preferably it is 

* L < tej^lffc 3 ~ 2 0 % £ h C3-C20, furthermore, preferably it is C3-C18, 

l£#f£L<f3:j^^38c3~l 8 even when forming ring with carbon number to 

(D, 2 OStW^itti^i 20, annular alkyl with substituent is sufficient, 

jft-f&Win-X'hWii&M&li^tz. for example, cyclopropyl group, cyclo butyl 

WfrTtV^rfrXh £< N 0iJx.{^ group, cyclopentyl group, cyclohexyl group, 
v/^n7°n tVi'S^ i/^ p 7* cyclo heptyl group, cyclooctyl group, cyclo nonyl 

/vi, p-^v^/i^S, i/^ group, cyclo decyl group, cyclo undecyl group, 

p^3r S/yl/S^ xi-^-f^tv cyclo dodecyl, cyclo tri-decyl group, cyclo 

v/^nt.^f^l s p tri-decyl group, cyclo tetradecyl group, cyclo 

y i/# of i/ pentadecyl group, cyclo hexadecyl group, cyclo 

y n jryf^i, p Kx heptadecyl group, cyclo octadecyl group, cyclo 

y;wS, v"^ p h y 7^1, nona decyl group, 4-cyclohexyl cyclohexyl 

i/9 n h Df^l, >^ nr group, 4-n- hexyl cyclohexyl group, penta nyl 

b77->^i, i/9xi'<l/9 s f cyclohexyl group, hexyloxy cyclohexyl group, 

->/uSx p ^^rf-r penta nyl oxy cyclohexyl group, etc. 

iz $ p x > ^ p It can mention these. 

^7^1, >y p / 17 If substitution cycloalkyl group other than having 

4->^p ^^v//i/y mentioned here is also above-mentioned within 

^ p ^df- v^/wg 4 — n — ^3- the range, it can use it. 
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n^df-v^yuS, These substituents may be substituted by 

u/\^v/yuS, ^5ri/ substituent shown below. 

[0 0 4 4] [0044] 

±fSR 1 <£>{!^l££rW LTV^T As aryl group which may have substituent of the 

t> V^T y -yi^Si LTfj:^ £P above-mentioned R 1 , preferably it is C6-C30, 

£ L< fefi<MWL& ~ 3 0, #f£ preferably it is C6-C25, for example, phenyl 

L< fij^^ifc6 ~ 2 5 <Z) N 0i|;L group, tolyl group, xylyl group, ethylphenyl 

fcfc\ ^zn^yi^S, hy/i^Sx ^ group, propyl phenyl group, methoxyphenyl 

v^y/vS, xf/i/7x^l, group, ethoxyphenyl group, propyloxy phenyl 

:/p \f;vy zc ^ f^rv/ group, 4-cyclopentyl phenyl group, 4-cyclohexyl 

7xn;i/S N m h^ri/7ninyu phenyl group, 4 - Cyclo heptenyl phenyl group, 

T'p t°/^^^7x^;uS N 4 - Cyclo octanyl phenyl group, 2-cyclopentyl 

4 — is # D / <yf-/^7xx/i/ phenyl group, 2-cyclohexyl phenyl group, 2 - 

4 — P^^i//i/7x- Cyclo heptenyl phenyl group, 2 - Cyclo octanyl 

A — i/$xi^~f : T^)\>>y phenyl group, 3-cyclopentyl phenyl group, 

al3lylxS^ 9 n 3-cyclohexyl phenyl group, 3 - Cyclo heptenyl 

;i/7xn;i/S N 2 — ^ phenyl group, 3 - Cyclo octanyl phenyl group, 

f/^7x^ 2— v^^p^ 4-cyclopentyl oxyphenyl group, 4-cyclohexyl 

^i/^7 3i/ug N 2 — n oxyphenyl group, 4 - Cyclo heptenyl oxyphenyl 

^7°x^/i/7oi3iyi/S % 2 — v' group, 4 - Cyclo octanyl oxyphenyl group, 

^p^^^x:yi/7xx:;i/l N 3 2-cyclopentyl oxyphenyl group, 2-cyclohexyl 

— D^yf/i/7x^S, oxyphenyl group, 2 - Cyclo heptenyl oxyphenyl 

3-i/^n^^f^;i/7x^^ group, 2 - Cyclo octanyl oxyphenyl group, 

X, 3-i/^ r n^7 p f-^7x 3-cyclopentyl oxyphenyl group, 3-cyclohexyl 

-^S, 3 — n3r$ $ =/u oxyphenyl group, 3 - Cyclo heptenyl oxyphenyl 

7x3/1/^ 4 — P^y^ group, 3 - Cyclo octanyl oxyphenyl group, 4-n- 
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/i/t^fv / 7x^/i/S, 4 — i/# pentyl phenyl group, 4-n- hexyl phenyl group, 

X3^$ri/jv3:$r i/y m ^/i^S, 4-n- heptenyl phenyl group, 4-n- octanyl phenyl 

4-i/^D^7 P T^t^ri / 7 group, 2-n- pentyl phenyl group, 2-n- hexyl 

x^;i^S, 4—i/#v$-#$~ phenyl group, 2-n- heptenyl phenyl group, 2-n- 

j^^r^r i/7 zL^-jvUk^ 2—i/$ octanyl phenyl group, 3-n- pentyl phenyl group, 

u^i/'f-jv^-^r i/7x^/>S, 3-n- hexyl phenyl group, 3-n- heptenyl phenyl 

2 n^^fi//i/t^> / 7x group, 3-n- octanyl phenyl group, 2,6- 
2 — i/t? n^-f^r—jy diisopropyl phenyl group, 2,3- diisopropyl 

t^rv / 7x^;i/S, 2— v^n phenyl group, 2,4- diisopropyl phenyl group, 

$ z^/u^^i/y x.—zi'^, 3,4- diisopropyl phenyl group, 3,6- di- t- butyl 

3 - i/# u^yf-zUsfiri/y phenyl group, 2,3- di- 1- butyl phenyl group, 2,4- 
— 3 — i/$ n^^rv//i/t di- 1- butyl phenyl group, 3,4- di- 1- butyl phenyl 
$ri/y m^/i/g, 3 — group, 2,6- di- n- butyl phenyl group, 2,3- di- n- 
7°7 1 x;^ :3 ri/7x^;uS > 3 butyl phenyl group, 2,4- di- n- butyl phenyl 
— virt $ ~ ;i/t^i/7x group, 3,4- di- n- butyl phenyl group, 2,6- di- i- 
^/i/S, butyl phenyl group, 2,3- di- i- butyl phenyl 
— /i^X, 4 — n - ^^rv / /i/7x group, 2,4- di- i- butyl phenyl group, 3,4- di- i- 

4-n- / \7 p r^7 butyl phenyl group, 2,6- di- t- amyl phenyl 

m^yi'll, 4 — n — $ group, 2,3- di- 1- amyl phenyl group, 2,4- di- 1- 

y m^/ulE, 2 — n— ^l/^jv amyl phenyl group, 3,4- di- t- amyl phenyl 

y^—su^ 2 — n —^$ri/j\s group, 2,6- di- i- amyl phenyl group, 2,3- di- i- 

y^^;v^, 2 — n— ^7 7^ amyl phenyl group, 2,4- di- i- amyl phenyl 

)vy m— 2 — n — Jr? $ group, 3,4- di- i- amyl phenyl group, 2,6- di- n- 

^)vy zxl~')V^ 3 — n— s<y pentyl phenyl group, 2,3- di- n- pentyl phenyl 
f;i/7 m — /i^S, 3 — n — group, 2,4- di- n- pentyl phenyl group, 3,4- di- n- 

i/jvy 3L — 3 — n — ^7° pentyl phenyl group, 4-adamantyl phenyl group, 

7 1 — ;U7x-yuS, 3 — n — ^ 2-adamantyl phenyl group, 4-isoboronyl phenyl 

^ ^r:;i/7x^;ui, 2, 6 — group, 3-isoboronyl phenyl group, 2-isoboronyl 

v/-/f y/p tVi/7xn/i/S N phenyl group, 4-cyclopentyl oxyphenyl group, 

2, 3-i/-^y7°n t°/W7 ic 4-cyclohexyl oxyphenyl group, 4 - Cyclo 

^/u2i> 2, f 77 p n heptenyl oxyphenyl group, 4 - Cyclo octanyl 

t 0 /i^7zn^yuS N 3, 4— v?— oxyphenyl group, 2-cyclopentyl oxyphenyl 

4 y y^v x^/i/S, 3 , group, 2-cyclohexyl oxyphenyl group, 2 - Cyclo 
6 — i/— t — ;U7x^;i/ heptenyl oxyphenyl group, 2 - Cyclo octanyl 

2, 3— t— ^f"f)Vy oxyphenyl group, 3-cyclopentyl oxyphenyl 

2 , 4 — i/— t — :/ group, 3-cyclohexyl oxyphenyl group, 3 - Cyclo 
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"fjvy x-;i/S N 3, 4— i/— heptenyl oxyphenyl group, 3 - Cyclo octanyl 

t — y^/uy 2, 6 oxyphenyl group, 4-n- pentyl oxyphenyl group, 

-i/"n-7Y^7x^;i/S, 4-n- hexyloxy phenyl group, 4-n- heptenyl 

2 , 3 — v?— n — y^jvy zr. ~ oxyphenyl group, 4-n- octanyl oxyphenyl group, 

/l^S, 2, 4— i?— n — y^jv 2-n- pentyl oxyphenyl group, 2-n- hexyloxy 

y^^/u^, 3, 4—^—11— phenyl group, 2-n- heptenyl oxyphenyl group, 

y^tvy^^jvUk^ 2, 6 — i/ 2-n- octanyl oxyphenyl group, 3-n- pentyl 

— i — y^/i^jx^/i/g, 2, oxyphenyl group, 3-n- hexyloxy phenyl group, 
3— v*— i — y^/isy rcn/i/ 3-n- heptenyl oxyphenyl group, 3-n- octanyl 

1, 2, 4 — is— i —y^/vy oxyphenyl group, 2,6- di- isopropyloxy- phenyl 
x^;i^|, 3 , 4 — is— i —7* group, 2,3- di- isopropyloxy- phenyl group, 2,4- 
<J-)vy ai^/i/l^ 2, 6 — is— di- isopropyloxy- phenyl group, 3,4- di- 

^ — /i^S> 2 , 3 isopropyloxy- phenyl group, 2,6- di- 1- butyloxy 

— i/— t — T ^jvy /i/g, phenyl group, 2,3- di- 1- butyloxy phenyl group, 

2, 4-v>- t-7^;^7x^ 2,4- di- t- butyloxy phenyl group, 3,4- di- t- 
yi/S, 3, 4 — *J— t butyloxy phenyl group, 2,6- di- n- butyloxy 
7 ^ — /i^S, 2, 6 — v>— i — phenyl group, 2,3- di- n- butyloxy phenyl group, 
T ?;i/7i- 2, 3— 2,4- di- n- butyloxy phenyl group, 3,4- di- n- 

— i — T ^1/7x^1, 2, butyloxy phenyl group, 2,6- di- i- butyloxy 
4 - i/— i — T 5; /i^ 7 3i ^/i/ phenyl group, 2,3- di- i- butyloxy phenyl group, 

3, A — is— i — T^/\sy 2,4- di- i- butyloxy phenyl group, 3,4- di- i- 

x^;i/S, 2, 6— is— n — ^ butyloxy phenyl group, 2,6- di- t- amyloxy 

yf/U7 ^/i^S, 2 , 3 — i/ phenyl group, 2,3- di- 1- amyloxy phenyl group, 

— n —<yf^7x^^S, 2, 2,4- di- t- amyloxy phenyl group, 3,4- di- t- 
4 —i?— n -^yf^7x-;u amyloxy phenyl group, 2,6- di- i- amyloxy 
1, 3 , 4 — n — ^l/^iv phenyl group, 2,3- di- i- amyloxy phenyl group, 
y^n/ixg, 4— T tf-*l/*f m ?\' 2,4- di- i- amyloxy phenyl group, 3,4- di- i- 
y^^./u^ s 2-7^vyf/i/ amyloxy phenyl group, 2,6- di- n- pentyl 
^^^/ug^ 4— y^P^ oxyphenyl group, 2,3- di- n- pentyl oxyphenyl 
7x^S, 3 — 4 y^a^/u group, 2,4- di- n- pentyl oxyphenyl group, 3,4- 
7zcxi/i/S N 2—^(y^x2-;]y di- n- pentyl oxyphenyl group, 4-adamantyl 
y a: ^/i^S, 4 — i/$ u^i^f- oxyphenyl group, 3-adamantyl oxyphenyl 
;^^r> / 7x^S, 4—i/2 group, 2-adamantyl oxyphenyl group, 
p^^rv / /i/t :3 rv / 7x^S N 4-isoboronyl oxyphenyl group, 3-isoboronyl 
4 — i/$ X2^y : r-;v^r^ri/y oxyphenyl group, 2-isoboronyl oxyphenyl group, 
m x/i/S, 4 — is? ujrPZ— etc. are mentioned. 
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)Vir5:i/7 zz. — A-i£ N 2 — \y-!7 If these are above-mentioned within the range, 

n^i/^ivir^ri/y 3L~;ugs s furthermore, it is sufficient to replace and it is 

2 — i/$ p^^^^i not limited to any substituents except for the 
— /i^S N 2 — i/9 n^rf'r above-mentioned example. 

sj-^ci/y 31 —^Jl, 2 — These substituents may be substituted by 

Jrt $ $ri/y 3L=./\/3$5 s substituent shown below. 

3 - xi^i/=f)Vir^r'yy^ 

7°T^;l/t^y7x^S x 3 

;Ut^r->7x^S % 4-n- 

4 - n -art $ ~;vJr* w * 

2-n-^^/^^r 
^7x=/>S, 2-n-^^rv/ 
^t :) rv'7x^;l'l, 2-n- 
^ =■ > 7 3i =• )V& s 

2 - n - ^ ^ — /I^^r *>!7 3i 

3 - n --^^vW*-^ 
■>7i- ;l^S s 3 - n -^^-7 
/^^>'7 3i^/US, 3-n- 
^7 t 7^t^v/7x=;>S > 

3 - n - ir? ? ~;vjr%r i/y 3i 

2, 6-^-^y7"n 
tV^^rv/7 31-^S^ 2, 3 

2, 4-v J --fy7°n 
tVl^^-i/^-A^ 3, 4 
->W yy°u ¥)Vir$r?yy^ 
=-)V^ 2, 

;^^r'77x^;l/S, 2, 3- 

v?- t -y*j-;v3r$ri/y ?L=. )V 
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^^71^1, 3, 4-i?- 
t —-J^-ivOr^s? x^/i/S, 

2, 6 -iz-n-^/^drv' 
7x^;Ul, 2, 3-v^-n- 
7^t^->7x-^S, 2, 
4 -i/- n-7f/l/t=3f->7x 

;^^rv-7oi-^S s 2, 6- 

2, 3-v^- i -y^*- 

^i/7s-^S, 2, 4-v>- 
i -7'W^^7x^S > 

3, i-^A'tti/ 
7x^;l/l x 2, 6 - t - 
7^>t^'>7xi)H, 2, 

3 -i?- t - T;/^-77i 

2, 4-v^-t-7; 
;l/t#i/7i^i, 3, 4- 

1, 2, 6-^-i-7^^t 
drv^m^/Ug, 2, 3-v>- 
i - T^/^^f-^7a:=/V£ % 

2, 4 - v 5 - i -7^;^'> 
7x^1, 3, 4 — i?— i - 
7;/V^^^7x-;>i > 2, 
6 -i?-n -^l/J-JV^i/y 

2, 3-^-n-^ 
y=f-;v^-^r\yy 3l=.j]s^ 2, 

4 —i?-n -^y^JVir^ri/y 

3, 4 - v*- n 
V^vl^^v^^—zl^g, 4- 
7^yf/kt^f77i=/v 

3-7^yf;^^->7 
x-zl/1, 2-7^^W 
drv/7x^;l/i, 4-^7*'n 
=/^^r^7xr:/l/S, 3 
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y # p * *s 7 x. -/i^S, 



[0 0 4 5] 

R 1 (Dg^SSr^LTt) il^T 

iWt7-3 0, £ 

L< Ii^it8~2 5(7), Mz- 

f/i/S, 4 - f s9 vfrt Z—tV 

— n^df^/l^x.— /l^x 
2-^P^7°fx/V7 

^ ^ -/Ixyrc^/l^rc^yPS, 3 
/I'S, 3 —5/^ n^df-i//W73i 

7=1/1/71-^x^1, 3- 
Pt^x/V7i^xf 

^7x=;Uxf^S, 4-^ 



[0045] 

As aralkyl group which may have substituent of 
R 1 , preferably it is C7-C30, furthermore, 
preferably it is C8-C25, for example, phenyl 
ethyl group, tolyl phenyl ethyl group, xylyl 
phenyl ethyl group, ethylphenyl ethyl group, 
propyl phenyl ethyl group, 4-cyclopentyl phenyl 
ethyl group, 4-cyclohexyl phenyl ethyl group, 4 - 
Cyclo heptenyl phenyl ethyl group, 4 - Cyclo 
octanyl phenyl ethyl group, 2-cyclopentyl phenyl 
ethyl group, 2-cyclohexyl phenyl ethyl group, 2 - 
Cycio heptenyl phenyl ethyl group, 2 - Cyclo 
octanyl phenyl ethyl group, 3-cyclopentyl phenyl 
ethyl group, 3-cyclohexyl phenyl ethyl group, 3 - 
Cyclo heptenyl phenyl ethyl group, 3 - Cyclo 
octanyl phenyl ethyl group, 4-cyclopentyl 
oxyphenyl ethyl group, 4-cyclohexyl oxyphenyl 
ethyl group, 4 - Cyclo heptenyl oxyphenyl ethyl 
group, 4 - Cyclo octanyl oxyphenyl ethyl group, 
2-cyclopentyl oxyphenyl ethyl group, 
2-cyclohexyl oxyphenyl ethyl group, 2 - Cyclo 
heptenyl oxyphenyl ethyl group, 2 - Cyclo 
octanyl oxyphenyl ethyl group, 3-cyclopentyl 
oxyphenyl ethyl group, 3-cyclohexyl oxyphenyl 
ethyl group, 3 - Cyclo heptenyl oxyphenyl ethyl 
group, 3 - Cyclo octanyl oxyphenyl ethyl group, 
4-n- pentyl phenyl ethyl group, 4-n- hexyl 
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u^-.^ri/jvir^'i/y x.=^;V^ s f- phenyl ethyl group, 4-n- heptenyl phenyl ethyl 

/i^S, 4 — i/# u^7°7-~ ;v^r group, 4-n- octanyl phenyl ethyl group, 2-n- 

*ri/7aL=^ /u-rnfvul^ 4 — i/ pentyl phenyl ethyl group, 2-n- hexyl phenyl 

# virV # =■ j\s t^rv' y ethyl group, 2-n- heptenyl phenyl ethyl group, 

:x^vui£ % 2 — */9 u^y^jv 2-n- octanyl phenyl ethyl group, 3-n- pentyl 

t^-yyi^yi/xfyvS, 2— phenyl ethyl group, 3-n- hexyl phenyl ethyl 

Z/# u^^r-y)\yir^r c yy^- group, 3-n- heptenyl phenyl ethyl group, 3-n- 

ji^/i^S, 2 — */9 u^-fT — octanyl phenyl ethyl group, 2,6- diisopropyl 

i/y x. xi/u^i^vi^ j£ x 2 phenyl ethyl group, 2,3- diisopropyl phenyl ethyl 

- p $ ~jv$r$risy 31 group, 2,4- diisopropyl phenyl ethyl group, 3,4- 
-/wn^vi/g, 3— v/^n^y diisopropyl phenyl ethyl group, 2,6- di- 1- butyl 
f;>t^v/7i xvi^nfvi/g, phenyl ethyl group, 2,3- di- 1- butyl phenyl ethyl 
3 -is $ v^*i//\s3r3risy x. group, 2,4- di- 1- butyl phenyl ethyl group, 3,4- 
^;i/xf;i/S, 3 u^y° di- 1- butyl phenyl ethyl group, 2,6- di- n- butyl 
^-jv^r* isy a — jv^J-jv phenyl ethyl group, 2,3- di- n- butyl phenyl ethyl 
IS, 2>-i/?v?f7$ =-M$r group, 2,4- di- n- butyl phenyl ethyl group, 3,4- 
iyy ol=.;v^^;v^, 4-n - di- n- butyl phenyl ethyl group, 2,6- dh i- butyl 
^yf/i/7x=;i/xf;i/i % 4 phenyl ethyl group, 2,3- di- i- butyl phenyl ethyl 

- n -^^ri/)vy a^~)Va^=f}V group, 2,4- di- i- butyl phenyl ethyl group, 3,4- 
S N 4-n -^y°7-~ />7x= di- i- butyl phenyl ethyl group, 2,6- di- t- amyl 
/urcf-/kS N 4-n —3r9 $ phenyl ethyl group, 2,3- di- 1- amyl phenyl ethyl 

xi/i^^vwH, 2-n - group, 2,4- di- 1- amyl phenyl ethyl group, 3,4- 

^yf/i/7s=;wxf/i/S, 2 di- 1- amyl phenyl ethyl group, 2,6- di- i- amyl 

- n -^^riyjvy 31— phenyl ethyl group, 2,3- di- i- amyl phenyl ethyl 
1, 2-n -^7°r^^7x= group, 2,4- di- i- amyl phenyl ethyl group, 3,4- 
ynf/i/S, 2 - n —Hr# $ — di- i- amyl phenyl ethyl group, 2,6- di- n- pentyl 
/l/7i-/kxf/vl, 3-n- phenyl ethyl group, 2,3- di- n- pentyl phenyl 
/<yf/i/7ix/vxf/vS, 3 ethyl group, 2,4- di- n- pentyl phenyl ethyl 
-n-^^->^7xx;i/xf;i/ group, 3,4- di- n- pentyl phenyl ethyl group, 

3 - n --^7° ;i/7xx 4-adamantyl phenyl ethyl group, 3-adamantyl 

jva^^-jv^, 3-n-$-??~ phenyl ethyl group, 2-adamantyl phenyl ethyl 

ivy zz.—jv^-^jv^ 2, 6- group, 4-isoboronyl phenyl ethyl group, 

y-7°D \£>vy il^jv^l^ 3-isoboronyl phenyl ethyl group, 2-isoboronyl 

yi^S, 2, 3 yy°ti t° phenyl ethyl group, 4-cyclopentyl oxyphenyl 

jvy x.=.jv^=f-;v^ 2, 4- ethyl group, 4-cyclohexyl oxyphenyl ethyl 

v ? -^y7'ot>7xx/i/xf group, 4 - Cyclo heptenyl oxyphenyl ethyl 
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3, 4-v ? -^y7°Dt° 
)V? zl—./V^jV^ 2, 6- 
is- t -y^jvy *.~)V^=f-)V 
m, 2, 3-v?- t -y*=f-)vy 
^=.jU^^m, 2, A-i/- 
t -^7i^Hf/l/| ( 
3, 4-^-t-^7i = 
yWn^/ug N 2, 6-^-11- 

3-i?- n-^7x-/H 
2, 

^7x^xf^S N 3, 4- 
v?- n - -ff?Vy x ^/V^/V 

2, 6-v>- i -y*?yl>y 

2, 3-i?- 
i -7^7i^;l/xf/i/| ( 

2, 4-v>- i -^71 = 
/Hn^yUg, 3, 4-v^-i- 
7*5v^7:n~/Wn^7l^ 2, 
6 -v 5 - t - 7;^7x^x 
f;H, 2, 3 — V s — t — T ^ 

;l/7ir:/Hf^l, 2, 4- 

3, 4-v»- t -7^7 
i-y^^S, 2, 6-v?- 
i -T ^^7i^xf^S, 
2, 3 -v/- i -7^^7i = 
/^^S, 2, 4-v>- i - 
7^^7i^xf^S, 3, 
4 -v 5 - i -7^U7xx/i/x 
f/H, 2, 

f;l/7xx;l/xf;H N 2, 3 

— V?— n — ^V^Vl^ x. 
^vl"£, 2, 4-v J -n-^> 
^•71^7 x.— 71^31 3, 4 

- v>- n -^7^7x^1 



group, 4 - Cyclo octanyl oxyphenyl ethyl group, 
2-cyclopentyl oxyphenyl ethyl group, 
2-cyclohexyl oxyphenyl ethyl group, 2 - Cyclo 
heptenyl oxyphenyl ethyl group, 2 - Cyclo 
octanyl oxyphenyl ethyl group, 3-cyclopentyl 
oxyphenyl ethyl group, 3-cyclohexyl oxyphenyl 
ethyl group, 3 - Cyclo heptenyl oxyphenyl ethyl 
group, 3 - Cyclo octanyl oxyphenyl ethyl group, 
4-n- pentyl oxyphenyl ethyl group, 4-n- hexyl 
oxyphenyl ethyl group, 4-n- heptenyl oxyphenyl 
ethyl group, 4-n- octanyl oxyphenyl ethyl group, 

2- n- pentyl oxyphenyl ethyl group, 2-n- hexyloxy 
phenyl ethyl group, 2-n- heptenyl oxyphenyl 
ethyl group, 2-n- octanyl oxyphenyl ethyl group, 

3- n- pentyl oxyphenyl ethyl group, 3-n- hexyloxy 
phenyl ethyl group, 3-n- heptenyl oxyphenyl 
ethyl group, 3-n- octanyl oxyphenyl ethyl group, 
2,6- di- isopropyl oxyphenyl ethyl group, 2,3- di- 
isopropyloxy- phenyl ethyl group, 2,4- di- 
isopropyloxy- phenyl ethyl group, 1G isopropyl 
oxyphenyl ethyl group of 3,4, 2,6- di- 1- butyloxy 
phenyl ethyl group, 2,3- di- t- butyloxy phenyl 
ethyi group, 2,4- di- t- butyloxy phenyl ethyl 
group, 3,4- di- t- butyloxy phenyl ethyl group, 
2,6- di- n- butyloxy phenyl ethyl group, 2,3- di- 
n- butyloxy phenyl ethyl group, 2,4- di- n- 
butyloxy phenyl ethyl group, 3,4- di- n- butyloxy 
phenyl ethyl group, 2,6- di- i- butyloxy phenyl 
ethyl group, 2,3- di- i- butyloxy phenyl ethyl 
group, 2,4- di- i- butyloxy phenyl ethyl group, 
3,4- di- i- butyloxy phenyl ethyl group, 2,6- di- 1- 
amyloxy phenyl ethyl group, 2,3- di- 1- amyloxy 
phenyl ethyl group, 2,4- di- t- amyloxy phenyl 
ethyl group, 3,4- di- t- amyloxy phenyl ethyl 
group, 2,6- di- i- amyloxy phenyl ethyl group, 
2,3- di- i- amyloxy phenyl ethyl group, 2,4- di- i- 
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fvi/g, 4-7^yf;V7i amyloxy phenyl ethyl group, 3,4- di- i- amyloxy 

xvi^fvuSs* 3 -7^Vf phenyl ethyl group, 2,6- di- n- pentyl oxyphenyl 

yu?!-/^^!, 2—Ty* ethyl group, 2,3- di- n- pentyl oxyphenyl ethyl 

vyf;U7x^;i/xf;i/l, 4 group, 2,4- di- n- pentyl oxyphenyl ethyl group, 

— 4 ytfuzz. ;vy x.—jvx.f-jv 3,4- di- n- pentyl oxyphenyl ethyl group, 

|£, 3-/f y^n^/U7i-/l' 4-adamantyl oxyphenyl ethyl group, 

xf/uS, 2-^y^ox;V7 3-adamantyl oxyphenyl ethyl group, 

aizi/loi^vl/l^ 4— ->^p^< 2-adamantyl oxyphenyl ethyl group, 

V^/V^-^r f s7 x. xvUrc^A' 4-isoboronyl oxyphenyl ethyl group, 

31 „ 4-v'^n^v'/i/t^ , > 3-isoboronyl oxyphenyl ethyl group, 

7 x -/i/xf;i/2 N 4 — 2-isoboronyl oxyphenyl ethyl group, or the 

^yy=^jv^-^-yy ol=. Asx-f- above-mentioned alkyl is methyl group, propyl 

4 — i/y nirV y~;i>3r group, butyl group, etc. 

$r i/7 * x/uxf/wg, 2 — 2/ One replaced with these etc. are mentioned. 

y ti^y^jv^-^-yy ^^jv^. These substituents may be substituted by 

2 — p ^-Zr-yiv-fr substituent shown below. 
^rv^rcxvUx^/l^ 2 - i/ 
# D^TX/Ut^r^ 7 ol=-JV 
xi^-/US> 2-v^p^^~ 
yM-^^^xvl^x^/Vg, 3 

D^yfW^7ix 

fvl^, 3 - 1/ y o ^ ^ > 
;U^-^rv'7aix^ 3 
-yy v^yy—^^-yy 

^ - )Vir 7 x. — ;U:n 

4 - n —^y^^ar^-yy 

3i -/Pzn^/Ug, 4 — n— 
i//^^v^7ix;I/xf;VS, 
4 -n-^7'fx/l/t^v'7i 
n/l/xf/VS, 4 - n - ^" ^ 9 

~)V3r$c *yy x. xvi^x^/i^ 
2 -n-^yf/^^r-y7xx 
yUrn^/Wl^ 2-n-^^vVU 
tdr^7ix;Hf/l/g > 2- 
n -^tx/1/^v'7xx;1/ 
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xf^S, 2 - n — $ -jV 
*3ri/y zn—ZV^jV^ 3- 

>>7x^/Hf;l'|, 3 - n - 

/I'l, 3-n-^"^^— /^^r 
<>7x^;Ux5 L ;i/S, 2, 6- 

/UznfvUS, 2, 3-^-^V 
y°u tVl/t^y7xx;kxf;l/ 
2, 4-vW y^n tVl^ 
;f ^v^m-zl^^/l'S, 3, 
4— vW Vy°u tVM-^>-:7 

/l^S, 2 , 3 - v>- t - T'^/U 

^-^f-i/y^^/^^S, 2, 
4-v 5 - t - -f^-jv-x^yy xi 

-/l^x.fvl-l£ x 3 , 4 - v 5 - t 

- -f^-jvjr* i/y*. x/i/xf^ 

g N 2, 

ari/7xx^xf^S, 2, 3 

- v> - n - ^r->7x^ 
/l^znf-yug, 2, 4-vz-n- 

^- ^ i/ y m ~ ; u m f- /i/ 
g N 3, 4-> f -n-7 , ^/U^- 
^^7x^x^1, 2, 6 

i -7f/>t^-77x = 
/Voifvl'ls, 2, 3 -is— i — 
7^ ;U ^" 3f > 7 3i =. xl f- 

2, 4->>- i -y*<?;u* 

dr->7xx/uxf;kl, 3, 4 
-v>- i -7'f;^^->7xx 
/Uji^vuI^ 2, 6-vz-t- 
T 5: /l^^i/ym — /kxf/k 
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2, 3 -is- t -T\JV* 
*i/y 'x—A^fvH^ 2, 4 
-it- t - 7^W>7i = 
;U:n^,i^ 3, 4-v?-t- 

& 2, 6-v 5 - i -TS/M" 
^ri/7i=/Hf;H, 2, 3 
- v=- i -T^/M-^v^i^ 
/Uxf/l/S, 2, 4 -is- i - 

3, 4-i?- i -T^M" 
dfi/7 3i^/U^^-;^ 2, 6 

-/^ai^ylxS, 2 , 3 - v?- n 

A-g, 2, 4 ^v>- n-'<:/ < ?• 
/M-: 3 ri/:7 ; ^~/^:I^^v^S, 3, 
4-^-n— 

3-7y-7yf;^V7i = 
/Hn^vi^ 2-T^V^^/lx 

/Uni^/WSx 4- 

^vug, 3-^y^nxW 
v/7i^;Uxf;H, 2 — -Y V 
^n^;l/t^v^7iX/Hf;l/ 

fEKi^-rg&SK: «fc o 
tix^^xh «fcv\, 

[0 0 4 6] [0046] 

t.tc ±fE3s<£>H&5fii$!3s£ Moreover, it is as further substituent of the 
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-has, -yr/i, ±teor 

y^>^>l, s e c-Z? h* 

/i^^v'g, tfvi^^g, Tir 

/ug, i/T^A'g, ^HJ;u 
g^cQTvvwg, ^f-y;^=^ 

7V^/r-,Wg N tf—Zl^^yg, 
^>g> ^X-A'^v'g^tf) 

y— yPg, 7m/ ^yg#£(7}T 
y — /l^t^g, ^^yV/l^ 

So 



above-mentioned group, hydroxyl group, alkoxy 
groups, such as halogen atom (fluorine, 
chlorine, bromine, iodine), nitro group, cyano 
group, the above-mentioned alkyl group, 
methoxy group, ethoxy group, hydroxy ethoxy 
group, propoxy group, hydroxy propoxy group, 
n- butoxy group, isobutoxy group, sec-butoxy 
group, and t- butoxy group, alkoxycarbonyl 
groups, such as methoxycarbonyl group and 
ethoxycarbonyl group, aralkyl groups, such as 
benzyl group, phenethyl group, and cumyl 
group, aralkyl oxy hydroxy group, acyloxy 
groups, such as acyl groups, such as aralkyl 
oxy hydroxy group, formyl group, acetyl group, 
butyryl group, benzoyl, cyanamyl group, and 
valeryl group, and butyryl oxy hydroxy group, 
alkenyl oxy hydroxy groups, such as the 
above-mentioned alkenyl group, vinyl oxy 
hydroxy group, propenyl oxy hydroxy group, 
aryloxy group, and butenyl oxy hydroxy group, 
aryloxy groups, such as the above-mentioned 
aryl group and phenoxy group, aryloxy carbonyl 
groups, such as benzoyl oxy hydroxy group 
It can mention these. 



[0 0 4 7] [0047] 

dti£>£){t^gd:£ bKWWkM Moreover, these substituents may have 

Itti < ^ MMT V —fr substituent, carbon number of substitution aryl 

S^Ii7 7 /i^^/i'Sw^it group or substitution aralkyl group should just 

<£>f&fflf*3T'&*U3 ± \i\ be this within the range. 



[0 0 4 8] 
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— (A) "C^^tt-Sfb-a^ As example of compound expressed with 

(DMcfcfflt LTf2> rc^ynf n General formula (A), ethyl vinyl ether, n- propyl 

/urn— fvK n-^n fc'/Hfx: vinyl ether, isopropyl vinyl ether, n- butyl vinyl 

/W:r,— x/K >f yyc k>f= ether, t- butyl vinyl ether, cyclohexyl vinyl ether, 

n — ^f-jvyf^f]/ n- hexyl vinyl ether, benzyl vinyl ether, 

x/K t — ~7**f-fl/\f — /l/x cyclohexyl ethyl vinyl ether, phenoxyethyl vinyl 

— 7VK v/^ p^^f-i/yutfzi/p ether, cyclohexyl phenoxyethyl vinyl ether, 

:r— 7=vK n — ;^3ri//Hf —A* 4-carbonyl cyclohexyl phenoxyethyl vinyl ether, 

x-f/K ^y> ? /i'k*-/l'X'- t- butyl cyclohexyl carbonyloxy ethyl vinyl ether, 

7VK o^df-vz/i/xf /i/f cyclohexyl thio ethyl vinyl ether, n- butyl 

— ir/K 7 y v / ^^ cyclohexyl carbonyloxy ethyi vinyl ether, etc. 

x/K i/^D^df- These are mentioned. 

i/;U7i y dr^rn^/ufxi /i/x However, what is sufficient is just to cause 

^-7VK 4 — ^;i//l>x d acetalization reaction between phenolic 

^^••^7i y v^^vu tf x: hydroxyl groups in polymer substantially. 

)V^-— ; f)V s t — 'f'fjVi/V p It is not limited to above-mentioned one. 

^^ri/)Vij jvi^=. ;v^r^r\y=r.=f- In above, t- butyl vinyl ether, isopropyl vinyl 

yi/t'x/i/x-f^, P^-^r ether, and cyclohexyl vinyl ether are desirable, 

y;i/f txf ;i/t"x/i/x-7 and t- butyl vinyl ether is more preferable. 
;K n - -J^jV-sV n 

±IE£> * -ctt, t - Zf^)V t-x 
^x-r/K y7°Dk>t'x 

-^x-fy^^J L < , t - 

[0 0 4 9] [0049] 

Sj£^:fc^-CfflV^ti3, 2i As for the amount of 2 or more types of 

WlWT/i/^t^/n-T^ alkylvinyl-ether compound used in reaction, it is 
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$9<7){£ ffl fifit , 7xy —;u desirable to use 5 mol % - 95 mol % to phenolic 
t£^@£S£^i~<57tf y -^—^(D hydroxyl group in polymer which has phenolic 
7i/ — /HfcKS?l£(->?j- Lt, hydroxyl group, more preferably, it is 10 mol % - 
5 *;V%~~ 9 5 60 mol %. 

r. <t tfsgf £ L < „ J; "9 L< More, preferably, it is 15 mol % - 50 mol %. 
liio ^e/i/%~ 6 o */v%x*fo 
v), MM&£L<tei 5^% 
~5 0^/l-%T'fe6o 



[0 0 5 0] 

- h (PGMEA), 2-^-7°^ 
/i^-efc, PGMEA, 2-^ 



[0050] 

As an organic solvent used for reaction, 
particularly if it is inert solvent, it will not limit. 
However, it can mention propylene-glycol 
methyl-ether acetate (PGMEA), 2-heptanone, 
ethoxy ethylpropionate, methyl pyruvate, ethyl 
pyruvate, tetrahydrofuran, etc. 
Among them, PGMEA and 2-heptanone are 
desirable. 



[0 0 5 1 ] [0051] 

7x/ — /H*fezkg£ 1 00 to 1 000 weight-parts of reaction solvent are 

2s$r^rt"<5 >tf V 10 0 it Jk ordinarily used to 100 weight-parts of polymers 

LT, ilfr 1 0 0 ~ 1 0 which have phenolic hydroxyl group. 

0 OSfi^fflv^ti^o 



[0 0 5 2] 

Mtt*°yv^- (a) 1 



[0052] 

Acidolyses property polymer (a) is single 1 type, 
or it can use it in combination of 2 or more type. 
Moreover, molecular weight of polymer which 
has phenolic hydroxyl group, combination of 
acidolyses property polymer (a) compounded 
from polymer which has 2 or more types of 
phenolic hydroxyl group with which composition 
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frb-a-jfc&fotii&'frMB.tf}) v ratios differ, it can choose in order for 
— (a) GD|a-£H!\ Tir^— >v combination of 2 or more types of acidolyses 



property polymer from which acetal protection 
rate differs etc. to demonstrate sensitivity, 
resolving power, and profile other resist 
property. 



[0 0 5 3] 

mm) \z.7*;^jv>&im.mz 

<5 0 



[0053] 

Composition of acidolyses property polymer (a) 
dissolves polymer which has phenolic hydroxyl 
group in organic solvent (it is inactive solvent to 
acetalization reaction) shown previously, 
removes water component in type by vacuum 
distillation etc. as required, and adds 2 or more 
types of alkylvinyl-ether compound. 
It may add simultaneously 2 or more types of 
alkylvinyl-ether compound, and may add it one 
by one. 

Acetalization reaction advances by adding of 
acid catalyst. 



[0 0 5 4] 

<D{uitih^^^-kfrX^Z> 0 



[0054] 

The above-mentioned acid catalyst can use 
both inorganic acid and organic acid. 
Organic acid is desirable from there being no 
residual metal impurity, and p-toluenesulfonic 
acid, its p-toluenesulfonic acid pyridinium salt, 



vW. t° !J v*— V =t etc. are more preferable. 

>9 0£LV\ 



[0 0 5 5] [0055] 

T± /WbRJ^£rf?it £-£-5 It is desirable to perform neutralization with 
Btf}X\ ^IS'ffc'a^-cfc -S^fP base compound for the objective which stops 
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>\ t°y 7; y t°y 
t°y U\, 



acetalization reaction. 

If this neutralization is not performed, there 
exists a possibility of acid remaining and 
impairing the storage stability of resist. 
As a base compound to be used, it neutralizes 
added acid as a catalyst, and is not limited in 
particular that salt should just be removed by 
water-washing process. 

Among them, it is desirable from there being no 
residual metal impurity, and triethylamine, 
trimethylamine, pyridine, aminopyridine, 
piperazine, imidazole, etc. are mentioned 
specifically, and organic-base compound has 
triethylamine and especially preferable pyridine. 



[0 0 5 6] [0056] 

7ir^— /WfcRfSSr^ST b % *p It finalizes acetalization reaction, and after 

?P LfctJBL HifstiTK^&rffl V^T neutralizing, it is desirable to remove salt which 

^ c M-^#LTV > '5i£j[£r|&£1~ remains in type using ultrahigh pure water etc. 



[0 0 5 7] 

( I K ( I I ) 2UM I 

1 1) -emztizmiQMLmiL 
tt-tzmfffimtm (a) * 



[0057] 

The following are mentioned as an acidolyses 
property resin (a) example of having repeating 
unit expressed with general formula (I) and (II) 
and (III). 



[0 0 5 8] 
[it 4] 



[0058] 

[FORMULA 4] 
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[0 0 5 9] [0059] 

lit 5 ] [FORMULA 5] 



2/21/2005 



40/96 



(C) DERWENT 



JP2002-49156-A 



XWOIVISOIM 
* 




[0 0 6 0] [0060] 

lit 6 ] [FORMULA 6] 

2/21/2005 41/96 (C) DERWENT 



JP2002-49156-A 






OH 






OyO^J\ ^^^^^^^ 




OH 





OH 






OH 






9 i 
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[0 0 6 1 ] [0061] 
Ut7] [FORMULA 7] 
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[0 0 6 2] [0062] 

lit 8 ] [FORMULA 8] 

2/21/2005 43/96 (C) DERWENT 




[0 0 6 3] [0063] 

Uk 9] [FORMULA 9] 
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a. 




6^,0^- o^o^q OH 

a 





0^6 




I 

O^O^ O^O^/v^ OH 







O^O^s O^O^^g^v^ OH 

o^o 








O^O^- O^O^^gX^ OH 




[0 0 6 4] [0064] 

&ftffl$E.tfV (a) 0)jjBj#; As a content in composition of acidolyses 

W(D^mt ttlt f£M property polymer (a), it is ordinarily 70 to 98 

to<D&Witeft<DlLM\ztt\sXft weight% to weight of total solid of this 

t70~98 S*%T*fe D > 0 composition. 
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tt<li75~96 M%T*fe Preferably it is 75 to 96 weight%. 

"9, «t«5$f*L<li80~96 More preferably, it is 80 to 96 weight%. 

JH;%T?fc<5o (b) i3H4}fej|&£ (b) Compound which generates acid by 

tzl*1&#1&<DfflM\z&*)Wl&% irradiation of actinic light or radiation 

0£TF^ (henceforth "photo-acid-generator (b)") 
»J (b)j £fcv^) 



[0 0 6 5] 

(b) t LTte, ft^^a 

<Dft (4 0 0~2 0 0 nm<D^ 

f*, gi. hi, il, K r F 
if— A r Fx. 



[0065] 

As photo-acid-generator (b) used by this 
invention, light of public knowledge currently 
used for photoinitiator of photo cation cure, 
photoinitiator of optical radical polymerization, 
optical decolorizing agent of pigment, optical 
color-change agent, or micro resist (400 - 200 
nm ultraviolet rays, far ultraviolet ray) 
Most preferably, it can use compounds which 
generate acid by g line, h line, i line, KrF 
excimer laser light, ArF excimer laser light, 
electron beam, X-ray, molecular beam, or ion 
beam, and those mixtures, choosing them 
suitably. 



[0 0 6 6] 

T ;V y n ? A ^ <D * =■ £ A 

&m/w&'^?i'Wh. o- 



[0066] 

Moreover, it can mention compound which is 
represented by onium salt, such as diazonium 
salts, ammonium salt, phosphonium salt, 
iodonium salt, sulfonium salt, selenonium salt, 
and arsonium salt, organic halogen compound, 
organometallic / organic halide, photo-acid 
generator that has o- nitro benzyl type 
protecting group, imino sulfonate, etc., for 
example as a compound which generates acid 
by irradiation of actinic light or radiation used for 
other this invention and which makes 
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4 % J ^)^y H- photolyses and generates sulfonic acid, 

Y^Z-W^^fiZzitftM L disulfone compound, diazo keto sulfone, diazo 

X tJn Sit & disulfone compound, etc. 

•So 

[0 0 6 7] [0067] 

^fc> d;ft,<b£>}te{£ «fc <QM%9£ Moreover, it can use group which generates 

fcSVMi-ffrej-lfeSrTK acid by these lights, or compound which 

]} -r—fD^^t. fcMHBMHfcJSA introduced compound into principal chain or 

t tzik&y>) % ffl V ^ 5 r. <b /5 s T* # side chain of polymer. 

<5 0 

[0 0 6 8] [0068] 

$ \z. Moreover 

V.N .R.Pillai,Synthesis,(1),1(19 V. N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad 

80), A.Abad etal.Tetrahedron etal, Tetrahedron Lett., it can also use 

Lett., (47)4555(1971) , compound which generates acid by light of 

D.H.R.Barton publication for (47)4555(1 971 ),D. H.R.Barton 

etal,J.Chem.Soc.,(C),329(1970 etal,J.Chem.Soc.,(C),329(1970), US Patent 

), %m&ft$5 3,779,778 #93 #W 3,779,778, and EP Patent 126,712 grade. 

mm^m 126,712 

[0 0 6 9] [0069] 

±fcf£&ft1&iztii\$1&$fijtiik<DB. In compound which degrades by irradiation of 

tt^=fc D^LT^Sr^tS the above-mentioned actinic light or radiation, 

ik&^tDtpX*, ^c^fj^fflv^ and generates acid, it demonstrates below 

btiZ) tWldov^TJ^T^tftK particularly one used effectively. 

•f-<5 0 (1) S-triazine derivative expressed with oxazole 

( 1 ) h y /n o p< ^A-S^tl^ derivative or General formula (PAG2) 

LfcTffl— flx*t (PAG1) "C expressed with following general formula 



2/21/2005 



47/96 



(C) DERWENT 



JP2002-49156-A THOMSON 



S $ tiZ */—;Vm*£fct. (PAG1) which trihalomethyl group substituted. 

fctt-JKiS (PAG 2) T'S?£ 

[0 0 7 0] [0070] 
[|U0] [FORMULA 10] 

N-N N Js* N 

R^V^CfOa <Y)3 C A N A C(Y) 3 
(PAGI) (PAG2) 



[0 0 7 1] 

Sep, R 201 liItt)U<}j:*I 



jU^/um, - C ( Y) 3 & Lfe-To 



[0071] 

In the Formula, R 201 shows substituted or 
non-substituted aryl group, alkenyl group, aryl 
group with substituted or non-substituted R 202 , 
alkenyl group, alkyl group, and -C(Y) 3 . 
Y shows chlorine atom or bromine atom. 



[0 0 7 2] [0072] 

Mt&tfJiZ-feUTfDit&yo&^f Although the following compounds can be 
<5 £ h "C # 5 ^ ti h \z. RBaE: mentioned specifically, it is not limited to these. 



[0 0 7 3] 
[^11] 



[0073] 

[FORMULA 11] 
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CI-^^-CH=CH-cl o ,C-CCI 3 
(PAG1-1) 

/=\ 

(PAfit-2) 

H 3 CO CH=CH — C % Jb - CBr 3 

(PAQ1-3) 

(W^HgO-t >-CH=CH— C % ,C-CCI 3 

(PAGt-4) 



0-^y-CH=CH — C^C-CCIs 
(PAG1-5) 

0" cHscH *O h " d v fc " cci3 



00 



0' 
(PAQ1-6) 

N-N 

I ^-ch=ch— c" o ,c-ca 3 

(PAG1-7) 



/=x N-N 
/ \— CH=CH-^ >-CH=CH— C s ,,0-0013 

" (PAfll-8) 



THOMSON 
* 



[0 0 7 4] [0074] 

[it 12] [FORMULA 12] 
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CI 


OCH3 
1 


CCI 3 






N N 

A A 

CkC N CCU 
(PAE2-1) 


ji j 
CI3C N CCI3 
(PA62-2) 


ClaC^N^CCIs 
(PAG2-3) 




OCH a 

to 


OCH 3 

A"|L 

M^COCH; 


N N 

CI 3 C^N^CCl 3 
(PAG2-4) 


N N 

CUC^N^CCla 
(PA62-5) 


N N 

CUC^N^CCU 
(PAG2-6) 




N N 

JI JL 
CI3C N CCI3 
(PAQ2-7) 




N N 

CI 3 C^N^CCI 3 
(PAG2-9) 



OCH3 




A A 

CI3C N CCI3 
(PAG2-8) 




N N 

CI 3 C^N^CCI 3 
(PAQ2-10) 



[0 0 7 5] [0075] 

(2) TfE<£>— JlxSC (P AG 3) (2) lodonium salt expressed with following 

3— K~£-M&, * General formula (PAG3), or sulfonium salt 

fcte— (PAG 4) expressed with General formula (PAG4). 
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Utl 3] [FORMULA 13] 

(PAG3) (PAG4) 



THOMSON 

* 



[0 0 7 7] 



-/uaiSr^-f-. R 20 \ R 20 \ R 
205 te#*&iz:(;i, fi 



[0077] 

Formula Ar 1 and Ar 2 show respectively 
independently substituted or non-substituted 
aryl group here. 
it> b< it R 203 , R 204 , and R 205 respectively independently 
T y —fr show substituted or non-substituted alkyl group 
and aryl group. 



[0 0 7 8] 

B F 4 \ A s F 6 \ P.F 6 \ S b 
F 6 \ S i F 6 2 \ C 1 0 4 \ CF 
3 S Oz^<D/<— T)V% 

y?virxi i/7;vfo >-@£7 
~sfy, xs'y— l —Tsjv 

V 7 * J > 7s Asft^titT 



[0078] 

Z' shows counter-anion, for example 
Perfluoro alkane sulfonic-acid anions, such as 
BF^AsFe'.PFe'.SbFe'.SiFe^.CIO^.CFaSOs' etc., 
although condensation polynuclear aromatic 
sulfonic-acid anions, such as pentafluoro 
benzenesulfonic-acid anion and naphthalene- 
1 -sulfonic-acid anion, anthraquinone 
sulfonic-acid anion, sulphonic-acid-group 
content stain, etc. can be mentioned, it is not 
limited to these. 
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[0 0 7 9] [0079] 

tfcR 203 , R 20 \ R 205 <D o h<D Moreover, it is sufficient to bond two and Ar 1 of 

2 o&tf A r \ A r 2 tt-tft-P R 203 , R 204 , and the R 205 s, and Ar 2 through each 

tico^-^^fcfiE^S^^ L single bond or substituent. 

T^-n LTti «fcV\ 

[0 0 8 0] [0080] 

MtfaMt LXitUTlz.T^-tit'a Although compound shown below as an 

Ofoffl^fibti&fcy Ztibfcffik example is mentioned, it is not limited to these. 

[0 0 8 1] [0081] 

lit I 4] [FORMULA 14] 
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q- s -q 

ClzH25 _ (PA83-1) 



Q->°0 



C4H5 




(PAG3-2) 



SbF, 



© 



(PAG3-3) 



CF 3 SOa Q (PAG3-4) 



O' 0 ^O ocH3 

0 /T\ / (PA63_5) 



OM 




© 




© 



0 3 S 




1^— yj-~"°2 H3C 

(PAG3-7) 
OCzHs 



pF © N0 2 
6 (PAG3-6) 



©, 



AsFe 



© 



CH3 
(PAG3-8) 



H 3 C CH 3 "°3 S 



(PAG3-9) 




(nJCyH, 



(PAG3-10) H3CO 



OCH3 



[0 0 8 2] [0082] 
[|tl5] [FORMULA 15] 
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lit I 6] [FORMULA 16] 
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[0 0 8 4] [0084] 

Utl 7] [FORMULA 17] 
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(PAQ4-5) (PAQ4-6) 




H 3 CO (PAS4-13) 



[0 0 8 5] [0085] 
[|fcl8] [FORMULA 18] 
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(n)C 4 H, 
HO 

(n)C 4 H 9 (PA64-14) (PAG4-15) 



BF 4 © 



•-0-e 




(PAG4-16) L^JI (PAG4-17) 

_ O O 

^~^-C-CH 2 -S-CH 3 SbF 6 ® ^\-C-CHi-S^J PF 8 © 
CH 3 ~~ 
(PAG4-1B) ■ (PA64-19) 

CO2CH2CH2CH2CH3 

o o 

<Q-C-CH 2 -S^} PF 6 0 p^C-CH 2 -S^] 
(PAG4-21) k^A^ 

25 

^T^_ s0 © (PAG4-22) 



(PAG4-21) 

C, 2 H 2 



PF 6 G C 8 H„SO 3 0 2 

(PAQ4-23) (PAG4-24) 

O-Q- s ®-O 2 0,!H 0-^ 

(PAG4-25) 



[0 0 8 6] [0086] 
HL19] [FORMULA 19] 
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[0 0 8 7] [0087] 

-Ix^l (PAG3), (PAG 4) General formula (PAG3) and the 

"C^^ti5±IE^=^i»Jfifi^ above-mentioned onium salt shown by (PAG4) 

fcPT'fo 9 s ■{JiJx.fi J.W.Knapczyk are public knowledge. 

etal,J.Am.Chem.Soc.,91, 145(1 For example, J.W.Knapczyk etal, 

969) , ALMaycok etal, J.Am.Chem.Soc, 91,145 (1969), a.L. Maycok 
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J.Org.Chem.,35,2532,(1970) , etal, J.Org.Chem., 35,2532, (1970), e. Goethas 

E.Goethas etal, Bull.Soc.Chem.Belg., 73, and 546 (1964), 

etal .Bull.Soc.Chem.Belg., h.M. Leicester J.Ame.Chem.Soc., 51,3587 

73,546,(1964) % H.M.Leicester (1929), j. Be possible to synthesise by the 

J.Ame.Chem.Soc, 51, 3587(192 method of publication in V.Crivello etal, 

9) % J.V.Crivello J.Polym.Chem.Ed., 18,2677 (1980), US Patent 

etal.J.Polym.Chem.Ed., 18,2677 2,807,648 and 4,247,473, 

(1980), tRU^I^ 2,807,648 Unexamined-Japanese-Patent No. 53-101,331, 

^rWmmRXfm 4,247,473 %W etc. 
mm, #ISB§ 53-101,331 

[0 0 8 8] [0088] 

(3) Tffi— Hx^ (PAG 5) (3) Imino sulfonate derivative expressed with 

v^/i^M^^f^ disulfone derivative or General formula (PAG6) 

fete— fiStft, (PAG 6) expressed with following general formula 

tl3-f ^ J — YWM (PAG5). 

[0 0 8 9] [0089] 

[|b2 0] [FORMULA 20] 



o 

Y 

(PA65) (PAG6) 0 



[0 0 9 0] [0090] 

Ar\ A r 4 te#*3fiiz: In the Formula, Ar 3 and Ar 4 show respectively 
t£fllfet> L< fi^il^coT l> — independently substituted or non-substituted 
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^m^-to R teWfeh t < aryl group. 

teTfciH&cDTA'^g, 7!)- R 206 shows substituted or non-substituted alkyl 

j]/gk$:7fk1- 0 AltW&h L < group and aryl group. 

^g^.C0T^^r u T/i^ A shows substituted or non-substituted alkylene 

n v 1/%^ TV — \/ 'y^^Tjk'to group, alkenylene group, and arylene group. 

[0 0 9 1 1 [0091] 

MrW-Mt LXitiiXT^Tjk'tit'a Although compound shown below as an 

$3#^f rtt^^PI example is mentioned, it is not limited to these. 

[0 0 9 2] [0092] 

Ut2l] [FORMULA 21] 
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(PAC5-1) (PAe5 - a 




(PAG5-15) 



[0 0 9 3] [0093] 

Ut2 2] [FORMULA 22] 
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[0 0 9 4] [0094] 

lit 2 3] [FORMULA 23] 
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0 F F 

(PAQ6-I5) 



0 H 3 C 
(PAG6-17) 



CH3 



N-O-SO2-CF3 



(PAG6-16) 
0. 

II N-0-SO 2 -CF 3 
O 

(PAG6-18) 



^° F F o C0aCH 3 



O F F 

(PAQ6-19) 



(PAG8-20) 



[0 0 9 5] [0095] 

( 4 ) TIB— tBt&, ( P A G 7 ) (4) Diazo disulfone derivative expressed with 
X*M £ti&i?T vWi following general formula (PAG7). 

[0 0 9 6] [0096] 

[ft 2 4 ] [FORMULA 24] 

II | 2 II 
R-S — " — S— R 
II II 

o 0 

(PAG7) 
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^ r. T'Rteu ftifciz.l£li$ R expresses linear, branch or cyclic alkyl group 

I^T^^f^S, h <5 \ s \$M$k or aryl group which may be substituted here. 

[0 0 9 8] [0098] 

=irffc0ij£ LXI/tSXf^Tjk'f'ita- Although compound shown below as an 

y!ifi2£lift)ti2>ft > Z.tit±>\z.fflt example is mentioned, it is not limited to these. 



[0 0 9 9] [0099] 

lit 2 5] [FORMULA 25] 




(PAG7-2) 



O N 2 0 

O+4-O 

o o 

(PAQ7-3) 
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[0 10 0] [0100] 

Ztib<DMfeyt&$.tc\ZMi%[Wt Additional amount of compound which 

<DfflM\z. i V) ftffc Lt^$r^4 degrades by irradiation of these actinic lights or 

i~ &{k'n 6 fc)<nW : M1klt^ radiation, and generates acid is ordinarily used 

tp(DmMft$:M^t L"C\ ii^r in 0.001 to 40weight% of the range on the basis 

0 . 0 0 1 ~ 4 0 Jlik%<7)f5BI of solid content in composition, and, preferably, 

"CJBV^ibtk tH-t. b< (i0. 0 more preferably, is used in 0.1 to 5weight% of 

1 ~ 2 0 Mr%> * L < range 0.01 to 20weight%. 

fiO. l~5M:%0>tBI29"tM£ If there are few additional amounts of 

%£ti& 0 ?£t£3y£&fcte#ctt compound which degrades by irradiation of 

&<7)fl8#tf-«fc !9#fiiLt'$£3B actinic light or radiation, and generates acid 

^^W$sAnik#\ 0 . than 0.001 weight%, sensitivity will become low, 

0 0 1 It%J: U ^ftl^ £ J&K and if there are more additional amounts than 

#MB;<ft9» tfciWUO 40 weight%, optical absorption of resist will 

Jtik% J; V &\^b Ui/x h<D% become higher too much, and neither 

9$JlX^iti < ft 9 ^n77 aggravation of profile nor process (particularly it 

-f /KT)!!^^ ^ni-ir^ (#R: bakes) margin becomes narrow and is 

v — ^^^s$KE<ftt)» desirable. 
*L<ftV\> 

[0 10 1] [0101] 

(c) (c) Solvent 

^IS^(7)#fl^^tt x ±f2#j$# It dissolves composition of this invention to 

RXM&T&tZ>i£M$.m:&M-t~ machine solvent which dissolves each said 

&ffl.f&ft\\z.f£frLX'£t$fc±.\z. component and component as desired which it 

W$~tZ> 0 nt'SffltS^IJ mentions later, and applies it on support 

t LTte^ i/yv'^o^-Y medium. 

K> i/f D-^^r-y-y y s i/#ti As solvent which it uses here, ethylene 

s<y?/y^ 2— ^7°^/>\ dichloride, cyclohexanone, cyclopentanone, 

y— P7^ b>\ .^fv!^ 2-heptanone, (gamma)- butyrolactone, methyl 

T-Arfr h >\ i/y^y a- ethyl ketone, ethylene glycol monomethyl ether, 

3:^1/ ethylene glycol monoethyl ether, 2-methoxy 

yjfy 3— /i"=e/ ^n^vum— x ethyl acetate, ethylene-glycol-monoethyl-ether 

/K 2-^ h yxfyi/Ttf acetate, propylene glycol monomethyl ether, 

— K xf i/y^'i) a — jv^t / propylene-glycol-monomethyl-ether acetate, 

m^-yi/j:— TV^T-feTT-— K 7° toluene, ethyl acetate, methyl lactate, ethyl 
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otVy^y ^ —/u^r y y ^->v lactate, methoxy methyl propionate, ethoxy 

x.— x/K 7°nt°i/y^y 3- ethylpropionate, methyl pyruvate, ethyl 

A-^ey y f/wx- 7VWT-fex— pyruvate, pyruvic-acid propyl, 

K b/ny^ gflgeuL^/i^ |L N,N-dimethylformamide, dimethyl sulfoxide, 

S?y^vK ILS^^vK y h^r N-methyl pyrrolidone, tetrahydrofuran, etc. 

v/7°d t°;d-V^y ^vK ^ h These are desirable. 

i/7°v f^^gg^^vK fcVUf These organic solvents are single 1 type, or it 

>"^y fvK tVu tf ✓'igrn^S'K can use them in combination of 2 or more type. 

kVH^i^n N, N- 

ftltt, li#lt*t/;li2l« 

[0102] [0102] 

iffico^ "Ct)> ft £ L^^WtM Among the above, as desirable organic solvent 

MtLXIt2— J y 2-heptanone, (gamma)- butyrolactone, ethylene 

-y'f-D 7 V hy, aL=f-vi/^f glycol monomethyl ether, ethylene glycol 

Dn-^y^f^x-r;!/, monoethyl ether, 

^-=f- v v V 3 —/u^r y ethylene-glycol-monoethyl-ether acetate, 

x-7;i/, if i/y^U3-;i/ propylene glycol monomethyl ether, 

^-/xf ;i/x-f/i/7tr- propylene-glycol-monomethyl-ether acetate, 

K t 0 u>-^ L> A^E-y propylene-glycol momoethyl-ether acetate, 

^f/i/x-f/K /Dfi/y^' methyl lactate, ethyl lactate, methoxy methyl 

]) =1— /wey y fvn— tv^T propionate, ethoxy ethylpropionate, N-methyl 

-ir -r — K 7°otVy^!J3- pyrrolidone, tetrahydrofuran 

y xfyi/x-r/vrtT" It can mention these. 

y hdrv-^n t°^-^y fvw 

#5o 
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[0103] [0103] 

(#3§PJ! f-^ffi £ ti5 ^(Dt&V) (Other component used for this invention) 

jfcft) ^^M(D^\y^.y ^ hi/ It, can mix with positive type photo-resist 

hW.J&fy)lz.lt, #11^,^ t composition of this invention alkali-soluble resin 

LTtufS^^Itt^ 0 y ( a ) which does not contain acidolyses property 

W^(^li&^?1£l£ : £llrWLTV , > machine as resin component except for said 

t£\~ s ~7 V "1^14^11 ?rS£'n acidolyses property polymer (a), and, thereby, 

-f 5 ^ t ftV t , ^itiM J; 9i!S sensitivity improves. 

[0104] [0104] 

St^lS^-a^L-TW^T/^ Alkali-soluble resin (only henceforth 

t> x ) ^JM'I^Mb (UT^ rr "alkali-soluble resin") which does not contain 

y pl^t^laJ t ) fi> acidolyses group is resin soluble to alkali. 

T tvjj y }c"5J^^^Ii-Cfe 9 > It can mention preferably polyhydroxy styrene, 

tK y t Kn^r ^ ^ y ^ novolak resins, and these derivative. 

7 v 2Wi%aJkX$^titb<DWMW- Moreover, if copolymer containing p- hydroxy 

£r£P£ L < h \i 5 t ft T* # styrene unit is also alkali-soluble, it can use. 

[0105] [0105] 

fefrX* t)^ 4^ 0 y (p-t Kn^r Among them, poly (p- hydroxy styrene) and poly 

=j- u l/) , y ( p — /m — (p- / m- hydroxy styrene) copolymer, poly (p- / o- 

t Kp^-^f l/^^ipfr, hydroxy styrene) copolymer, and poly (p- 

*K y (p-/o-t Kd^t hydroxy styrene / styrene) copolymer are used 

fuy) 7^y (p-b preferably. 

Ko^r">^f ^V^f L'V) Furthermore 

*Mo'^^0'Sb<fflv^bti/ Poly (alkylated hydroxy styrene) resin like poly 

5 0 H^^y (4-t Kd^-> (4-hydroxy- 3-methylstyrene) and poly 

l/y), y (4-hydroxy- 3,5- dimethyl styrene), if some 

(4 — t Kn^rv'- 3, 5— v 5 phenolic hydroxyl groups of the 

i/y)©i/j;/K!J(7 above-mentioned resin of resin alkylated or 
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/L-df- A-g^ t Ko^i/^f u acetylated are also alkali-soluble, it will be used 

y) ±mmm<D7 x;- preferably. 

* tt r -t ^/wt $ n fcwin t 

[0106] [0106] 

fl(^ ±15801 7 ^/—/H^ Furthermore, when hydrogenation of a part of 

<Z>— §P (^7x7 — /i^<£> 3 0 phenol nucleus (30 mol% or less of all phenol 

m o 1 %UT) &7kMWM&ti nuclei) of the above-mentioned resin is made, 

TV^if-gi*; WIB&MW&ft the transparency of resin improves and it is 

|b]±U $fes A¥&2k ~?vy desirable in respect of rectangular formation of 

7 4 /U(D^MMj^(D^X*0t. t sensitivity, resolving power, and profile. 
v\ 

[0107] [0107] 

^l&BJ^&l^ ±!E&#fi¥t£ In this invention, preferably as an additional 

S&r'a^L&^TA'^ y "T^tt amount in composition of alkali-soluble resin 

1&B<oBJ&Wo t P<nWM-&k LT which does not contain the above-mentioned 

ft, H&j&ysOffiMftO&MUz acidolyses property machine, it is 2 to 60 

Jtlt/^K^2~6 0i weight% to total weight of solid content of 

^ =fc <9 0* L < fi 5 composition. 

~ 3 0 jtik%Tr$> £ o More preferably, it is 5 to 30 weight%. 

[0108] [0108] 

^K©5^S?S7 v 5 * h Furthermore, it can let positive type photo-resist 

*§J$$J|£fi, i&KfcJ&CTX^ composition of this invention contain as 

&&Mfe&M1E&ik& l fo>tte&* required acidolyses property dissolution 

#ffii£t£3!U yttgf&ffl, promotion compound, stain, plasticizer, surface 

l&M&ik&yo, RlP^tttm^tt active agent, photosensitizer, basic compound, 

-f 3l§*l4£fJ£ji ZtZit-a to compound that promotes solubility with respect 

^^tt^tS r t ftX*% Zo to developing solution. 

[0109] [0109] 

#.%Vfi<D#i?W. 7 * hU'^h In positive type photo-resist composition of this 
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(d) y^m^RXJ invention 

/%.tz.l±i/y =1 ^^H-BrS'li^J (d) It can contain fluorine type and/or silicon 

(7 y^T&lft-Wiftii'feffl, *y U =» group surfactant (surface active agent including 

l/^^iEiffi&MRlPy v both fluoro-surfactant, silicon group surfactant 

-?\ i/ ] J =*^W^(DMjj$:i5tr and fluorine atom, and silicon atom). 



[0 110] 

7Ltf&mm 62-36663 #&8L. 
#WBS 61-226746 #M 
0S 61-226745 <$mm 

62- 170950 t^«, #^0S 

63- 34540 -!§■ & $U #1? 

7- 230165 -*§- , # m ¥ 

8- 62834 -i§- ^ n , 

9- 54432 -§^fSU #H8¥ 9-5988 
4§-, *H#fFJS 5405720, 
5360692, 5529881, 5296330, 
5436098, 5576143, 5294511, 
5824451 ^&$BfE*£<7)#®EH4 
#J£W3r <h^T'f , TIErfi 



[0110] 

As these surface active agents, it can mention 
surface active agent of 

Unexamined-Japanese-Patent No. 62-36663, 
61-226746, 61-226745, 62-170950, 63^34540, 
Unexamined-Japanese-Patent No. 7-230165, 
8-62834, 9-54432, 9-5988, US Patent 5405720, 
5360692, 5529881, 5296330, 5436098,. 
5576143, 5294511, and 5824451, and can also 
use surface active agent of the following 
marketing as it is. 



[0 111] 

L X , WZ-\*=-7 h y 7" 
EF301 , EF303, (fflk fflteJ#(tfc) 
I),7 0 7- KFC430, 431(ft 

F171, F173, F176, F189, 

R08 (*0#>f >*{k¥T.m 
(W) «h f— 7P^S-382, 
SC101, 102, 103, 104, 105, 



[0111] 

As a surface active agent of marketing which 
can be used, they are EFTOP EF301 and 
EF303 and (product made from Early autumn 
Rice field Chemical conversion), flourad 430 
and FC 431 (made by Sumitomo 3M), 
Megafaces F171, F173, F176, and F189, R08 
(made by Dainippon Ink & Chemicals, Inc.), it 
can mention fluoro-surfactant or silicon group 
surfactant, such as Surflon S-382, SC 101, 102, 
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106 (jflfB^ (#0 h vs( 103, 104, 105, and 106 (made by Asahi Glass 

yVu S-366 (fp-f^;* Co., Ltd.), and Troyzole S-366 (made by Troy 

M±m) ^7y|^#I}S14 Chemical). 

^J^fdfiv- U =i ^^Jf-SiStt^J Moreover, it can use polysiloxane polymer 

■fcm-f Z> ZbtfX*%Z) 0 -£tc7f° KP-341 (made by Shin-Etsu Chemical Co., Ltd.) 

y v/p y -7— KP— 341 as silicon group surfactant. 

[0 112] [0112] 

rtL^W^E^tt^J^IBn-i Blending quantity of these surface active agents 

fi^ ^:^§PJ(D|Ij^^)^co@?f^ is per 100 weight% of solid contents in 

1 0 0Mt%^tc > If 0. composition of this invention, usually, it is 0.01 

0 1 114% ~ 2 J|4%, £f £ L weight% - 2 weight%, preferably, 0.01 weight% 

< (1 0 . 0 1 1 - 1 weight%. 

[0113] [0113] 

rtL?>c75#®^t4^J^l@^ It can use these surface active agents 

V^i 2SW±^ia^-a ^ individually by 1 type or in combination of 2 or 

itTJlv^r ttf-T?%Z>o more types. 

[0114] [0114] 

jf*WR(DtfV' : %l7 * h Ui/x h In positive type photo-resist composition of this 

m.J&ma^ ( e ) i&mmt^-Vo, invention 

J: *9 18-$. L < te^M^Sttffc-n (e) Basic compound, more preferably, it can use 

^£rJf|V^r £;^-?^<5 0 ^ti organic-base property compound. 

\z. £ <9 ^ {£#0f <£>^£'I4|r]±& It is desirable in order that stability improvement 

t>' P E D ( Post Exposure at the time of storage and line-width change by 

Delay)(cJ;3ji|rt]^fb^ / >&< PED (Post Exposure Delay) may decrease by 

&67ctf>$f£L^ 0 this. 

[0115] [0115] 

^lT*ffli/^r^l;^5lf Desirable organic-base property compound 

£ ^^W^i&ik^tyQb It, which can be used by this invention is strong 
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7 x. J — jVX. "9 1 billS't4co?Sv > ' compound more basic than phenol, 

-ffc-n^iffo^o Particularly nitrogen-containing basic 

Sttib-^/W* LV\ £P£L compound is desirable. 

VMb^^Jli^i: LT, TfBsC As desirable chemical environment, it can 

(A) ~ (E) $f3t£W5:i mention following-formula (A)-(E) structure. 



[0 116] [0116] 

Ut2 6] [FORMULA 26] 



R 251 

R 2S0_M_ R 2S2 "(A) 



[0 117] 

rrT\ R 25( \ R 251 £t>*R 252 
j^Sf ifc l ~ 6 (DT;\y*^m, 

i ~ 6 ©7 5: j r^jv 

— />St?*> "9 . m "CR 251 i: R 
252 HHV^d^L-CSS:^ 



[0117] 

Here, R 250 , R 251 , and R 252 are same or different, 
they are hydrogen atom, C1-6 alkyl group, and 
C1-6 aminoalkyl group, C1-6 hydroxyalkyl 
group, or C6-C20 (un)substituted aryl group. 
It may bond together mutually and R 251 and R 252 
may form ring here. 



[0 118] 
Mb 2 7] 



[0118] 

[FORMULA 27] 
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— N — C=N — - (B) 
I I 

=C-M=C- "(C) 

=C-|||- - (D) 

R 254 ^55 

R^-C-N-C-R 258 - (E > 

I I 



[0119] [0119] 

5fc*K R 253 , R 25 \ R 255 RXIR In the Formula, R 253 , R 254 , R 255 , and R 256 are 

256 ffl—$.tzltgite <9 , $39? same or different, and show C1-6 alkyl group. 

ft i ~ 6 WT^^S^r^to 



[0 12 0] 

^rawte-g^ h z> v ^ wt- ft* 



[0120] 

Furthermore, desirable compound is 
nitrogen-containing basic compound which has 
two or more nitrogen atoms of different 
chemical environment in nitrogen content ring 
compound or one molecule. 



[0121] 

fE-j&5£ (F) -C&SftSfl^ 



[0121] 

As a nitrogen content ring compound, it is more 

preferable that it is polycyclic structure. 

As a desirable example of nitrogen content 

polycyclic ring compound, compound 

expressed with following-general-formula (F) is 

mentioned. 



[0 12 2] 
[ft2 8] 



[0122] 

[FORMULA 28] 
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(F) 



[0123] [0123] 

a£ (F) Y, ZW\'#*<Sl Y and Z may respectively independently contain 

^rn^?rt A/TV^T hetero atom in formula (F), it expresses linear, 

i> i < , gi&LTt) =t^i£#(, branched, cyclic alkylene group which may be 

^il£^^T/i^i/^S£gH-o substituted. 

[0124] [0124] 

U"Cfi, Here, as a hetero atom, nitrogen atom, sulfur 

M^J^-f-x fiftHJUvi^ S^SIJ^ atom, and oxygen atom are mentioned. 

tf&if bti^o 7;^I^^Ii As an alkylene group, C2-10 piece is desirable 

LT W\ 2 ~ 1 0 and, more preferably, is two to five pieces. 

$. L < , it) £P £ L < f 3 2 ~ 5 As a substituent of alkylene group, halogen 

irot®T*i)5o T/V^l^^S atom besides C1-C6 alkyl group, aryl group, 

(DWM^t LTJi, fiSMWi 1 ~ and alkenyl group and halogenated alkyl group 

6 {@<7) TATA'S, T y — ;i/S, are mentioned. 

T/i^— /i^ScD^ ^n^>I Furthermore, compound shown below is 
=$- y /^xj ffi/W^7 )V^r mentioned as an example of compound shown 

W btiZ> 0 JE£, —1x5^ (F) with General formula (F). 

til TE^^i~^^^#tf 

[0125] [0125] 

Ufc 2 9 ] [FORMULA 29] 
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[01261 [0126] 

±ffi(D^Tt), 1, 8-i?T-f Among the above, 

p (5. 4. 0] 1,8-diazabicyclo[5.4.0]undec-7-ene and 

l, 5 - i?T-f 1,5-Diazabicyclo[4.3.0]non-5-ene are especially 

\?i/$X2 [4. 3. 0] Si-- preferable. 

[0 12 7] [0127] 

— ^H^fcftftSft^ftJStiitf) It is compound which has compound or 

MHHfH^ 2 flHW±^'t-^)-a ^ alkylamino group including both of ring systems 

M^M^it^^) t LTftU which, most preferably, contain substituted or 

L < fi, HJkk t < {^t^S non-substituted amino group and substituted or 

^(DT^/Silil^^ttf non-substituted nitrogen atom as a 

^W&^Wijj&li&ikiiiyQh L nitrogen-containing basic compound which has 

< teTVi^/i^T ^ J S£r^i~5 two or more nitrogen atoms of different 

ik-u-ywfo&o #{*l£P^LWt; chemical environment in one molecule. 

^tiHT, VT^i/l/^ 1, As especially preferable compound, guanidine, 

1 -v^fvl^T—v^ 1, 1,1- dimethyl guanidine, 1,1,3,3, - tetramethyl 

1, 3, 3, -7f7^f/V^' guanidine, 2-aminopyridine, 3-aminopyridine, 

7 — 2 - T 5: y t° y 4-aminopyridine, 2-dimethylamino pyridine, 

3-7^7 t°!J^y, 4-T5; 4-dimethylamino pyridine, 2-diethylamino 

J k° y 2 - fvUT 5 pyridine, 2-(aminomethyl)- pyridine, 2-amino -3- 

St'})i?y s methylpyridine, 2-amino -4- methylpyridine, 

/h'Vi/y, 2-v?xf/i/7 5 2-amino -5- methylpyridine, 2-amino -6- 

y t° y 2 - (T ^ J y ^ methylpyridine, 3-amino-ethyl pyridine, 
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)V) h° ] Ji/y, 2-7^7-3 4-amino-ethyl pyridine, 3-amino pyrrolidine, 

- y ^vH: o y 2-7^7 piperazine, N-(2-amino ethyl) piperazine, 

- 4 -y ^vl"k°y v>>\ 2-7 N-(2-amino ethyl) piperidine, 4-amino 
^ J - 5 -y fvVfcT y v 5 ^, 2 -2,2,6,6-tetramethyl piperidine, 4-piperidino 
-7^ 7 — 6 — y ^-yu t° y piperidine, 2-imino piperidine, 1-(2-amino ethyl) 
>\ 3 — 7 ^ y 3if;vt° y v/y, pyrrolidine, pyrazole, 3-amino -5- methyl 
4-T^ y^^t°y v 5 ^, 3 pyrazole, 5-amino -3- methyl-1- p- tolyl 

- 7;7 t°n!)yy, f^^-y pyrazole, pyrazine, 2-(aminomethyl)- 5-methyl 
>\ N — ( 2 — 7 ^ y ^^A-) pyrazine, pyrimidine, 2,4- diamino pyrimidine, 
t'^yi/y, N— (2-7^/ 4,6-dihydroxy pyrimidine, 2-pyrazoline, 
^=f-)V) t'-^y-^y, 4-7^ 3-pyrazoline, N-amino morpholine, N-(2-amino 
y — 2, 2, 6, 6 —v- hy / ethyl) morpholine, trimethyl imidazole, triphenyl 
^vi/t 0 -< y^y, 4 — fc°^ y imidazole, methyl-di phenyl imidazole, etc. 

y fc°^ y yy, 2-y Although these are mentioned, it is not limited to 

Vi^y, 1- (2-T^y^ this. 

3-r^y-5-y ^/wt e 9 y* 
-/K 5-r^y-3-y^ 

- 1 - p - h y}VM°7 ^~/V^ 
M e 7W, 2- (7^^/U) 

- 5 -y f7H^$*>\ t°y ^ 
v^y, 2, try ^ 
i?y, 4, Ko^yt" 
y ^ 2-^7^!)^ 3 

-fr/!)y N-r^y^e^ 
7* y y, n— (2-7^1 
9vu) ^7^- y h y y^- 
/w ^ y h y 7 * 



o 



[0128] [0128] 

rtb^^iSStt'fb'n^ft, ¥$b These basic compounds are used individually 
"CfcSWS 2ffiW±— £f{^ffl^ or in combination of 2 or more types. 
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tt, (@^) looi 
mm^ML. it, o. 001 

0 1 ~5fii;g&T'fo5 0 0. 0 

o i mm&5fcmx*n±m$}$kft 
mbtite\<\ i om*^ 

•So 



Preferably the 0.001 to 10 weight-parts of the 

amount of basic compound used are ordinarily 

0.01 to 5 weight-parts to 100 weight-parts (solid 

content) of compositions. 

If it is less than 0.001 weight-parts, the 

above-mentioned effect is not acquired. 

On the other hand, when it exceeds 10 

weight-parts, there exists trend for decline of 

sensitivity and the developability of 

non-exposing part to aggravate. 



[0 12 9] 

mzx-t^irzft^mi, ooo 



[0129] 

As an auxilytic compound with respect to 
developing solution which can be used by this 
invention, it is molecular weight 1,000 or less 
low molecular weight compound which makes 
one or more present [ of two or more pieces or 
the carboxy group ] for phenolic hydroxyl group. 
When it has carboxy group, the above, 
For-the-same-reasons alicyclic, or aliphatic 
compound is desirable. 



[0 

# V 
*% 
~ 3 
*% 

mm. 



13 0] 



v-|^LT 2~ 5 Ofi 
0lt%T*fc5o 5 01 



[0130] 

Desirable additional amount of these auxilytic 
compound is 2 to 50 weight% to polymer in this 
invention. 

More preferably, it is 5 to 30 weight%. 
New disadvantage that image development 
residue aggravates and pattern deforms in 
additional amount which exceeded 50 weight% 
at the time of image development generates 
and is not desirable. 



[0131] [0131] 

Z(D X o ft^^ikl 0 0 OJ^T Such a molecular weight 1000 or less phenol 
(T>y^J — /Wfc-a^Jteu^Jx-f^ compound can refer to method given in 
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<$m¥4 - 1 2 2 9 3 8 Unexamined-Japanese-Patent No. 4-122938, 
*L #P?i¥2- 2 8 5 3 1 2-28531, US Patent 4916210, and EP Patent 

flL *H#f*FiM 9 1 6 2 1 0 219294 grade, and can compound it easily in 

*93jNB#, (fcNWfFJB 2 19 2 those skilled in the art. 

9 4 ^mmmm^tm^m^ 

[0132] [0132] 

7x7 —Mta-^fDMW-Mi:^ Example of phenol compound is shown below. 

T^Tjk-t^^ ^^^"TM£ffl~C# However, compound which can be used by this 

Zikii-yttt^tibW&feZfriZ) invention is not limited to these. 

[0133] [0133] 

uyViz-yy, 700^^ Resorcinol, phloroglucinol, 

2, 3, 4-MJt Ko^-^ 2,3,4-trihydroxybenzophenone, 2,3,4,4'-tetra 

y/7i/y, 2, 3, 4, 4' hydroxy benzophenone, 2,3 > 4,3 , ,4',5'-hexa 

-fh7t KP^v"<y/7i hydroxy benzophenone, acetone-pyrogallol 

J s y s 2, 3, 4, 3' , 4' , condensation resin, phloro glucoside, 

5 / _^-^ t Kn^r^y 2,4,2',4 , -biphenyl tetrol, 4,4'- thio bis (1,3- 

7iyy, Tirh^-fn^/n dihydroxy) benzene, 2,2',4,4-tetra hydroxy 

—;^B^Wi. 7on^3i/ diphenylether, 2,2 , ,4,4'-tetra hydroxy diphenyl 

H\ 2, 4, 2' , 4' -\?y sulfoxide, 2,2',4,4 , -tetra hydroxy 

ni^/ixx > v— 4, 4 7 — diphenylsulphone, tris (4-hydroxyphenyl) 

J-Jr\?^ (1, methane, 1,1-bis (4-hydroxyphenyl) 

>) ^^if^, 2, 2 7 , 4, cyclohexane, 4,4- ((alpha)- methyl benzylidene) 

4' -7l>7kKn^^7i bisphenol, (alpha), (alpha)', (alpha)"-tris 

fvK 2, 2' , 4, (4-hydroxyphenyl) -1,3, 5-triiso propyl benzene, 

4' -7h7t KD^i/^7i (alpha), (alpha)', (alpha)"-tris (4-hydroxyphenyl) 

— ;M;l/7^-^i/ H\ 2, 2' , -1- ethyl -4- isopropylbenzene, 1,2,2-tris 

4, 4' -fh7k Ko^ri/^ (hydroxyphenyl) propane, 1,1,2-tris (3,5- 

7x-/^;V7^y, hU^(4 dimethyl- 4-hydroxyphenyl) propane, 

- t Kd^v'7x^) 7 ^ 2,2,5,5-tetrakis (4-hydroxyphenyl) hexane, 1,2- 

1, 1— fcf;* (4 — fc Kndf-> tetrakis (4-hydroxyphenyl) ethane, 1,1 ,3-tris 

T'm^/u) v-^n^drf->- N 4, (hydroxyphenyl) butane, para [(alpha), (alpha), 
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4 - ( a - * f/^yv' v fy) 

- h y * (4-t Kodr-/7x 
-yw) -1, 3, 5 - h V f y 
T'p tV^^if y, a, a' , 
a" - h y * (4-tFn^-> 

y/n fc°/W<yi? y, 1 , 2, 
2- h y ^ (t Kn^^^m^ 
/U) ^ P /n>, 1 , 1 , 2-h 
(3, 5-v ? p«^/U-4- 
t Kc^y^n/V^p^y, 
2, 2, 5, 5-T h^^r* (4 
-t Kd^->7x^) ^^rf- 
y, 1, 2-X (4- 
t Kn^r->7x^) ^y, 
1, 1, 3-hy^ (t Kp^t 
->7i-/1/) [a, 
a, a' , a' —f Yy^r^ (4 



(alpha)', and (alpha)'-tetrakis 

(4-hydroxyphenyl)]-xylene etc. 
It can mention these. 



[0 13 4] 

ItTtJ /W^n — # 101, t 
y/uyrnn — # 103, 
t°y^ #312, XJ/Ujf})- 
7BG, t^^-BOS, 
^ ;t^>— # 6 0 3, ^ 
7'7^/^BY, ^-f )V?*7y>7 
B S, XJjVfJytT- 5 0 
5 (SU^y^y Mb¥lfc# 

y b (C 142555), / 3- As 
y<4 sfUy h (CI4253 



[0134] 

As suitable stain, there exist oil-based stain and 
basic stain. 

It can mention oil yellow #101, oil yellow #103, 
oil pink #312, oil green BG, oil blue BOS, 
oil-blue #603, oil black BY, oil black BS, oil black 
T-505 (above Orient chemical industry 
incorporated company make), crystal violet 
(CI42555), Methyl Violet (CI42535), rhodamine 
B (CI45170B), malachite green (CI42000), 
methylene blue (CI52015), etc. specifically. 
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5), P-^S >B (C I 4 5 1 

7 o bk h^y-y 
(c i 4 2 o o o)^^uyf 

)V- (C I 5 2 0 1 5) 

[0 13 5] [0135] 

$&Jt\z.£ 5@£^£^£r[R]±£-t!: Since acid incidence by exposure is improved, it 

<5&* £ kMTiE^^f S J; 5 can add photosensitizer which is moreover 

ft ft *#«iJ £ 5 £ t ^ "C listed below. 

%Z> 0 #f-Mt£yt%H&cfi\k btfi, As a suitable photosensitizer, they are 

Md^^)^lt^<yyy ^ y >\ p, benzophenone and 

p ' -ff7^ "J-tVi/T 5; / ^< p,p'-tetramethyldiaminobenzophenone 

y/7x;y, p, p' — t h specifically, p,p'-tetraethyl ethylamino 

7xfynf/i/7;//<yy , 7 benzophenone, 2-chloro thioxanthone, antron, 

xy y, 2 — ^ p p ^^"^ri^v 9-ethoxy anthracene, anthracene, pyrene, 

by, Tyfoy, 9— ^h^r perylene, phenothiazine, benzyl, acridine 

y/y h 7-fe>\ T"s Y yi? y s orange, benzo fulavin, ceto fulavin - T, 

t°i/y, ^Uuy, y^y^T 9,10-diphenyl anthracene, 9-fluorenone, 

i/y v ^yy>, T ^ ]) V'Vir acetophenone, phenanthrene, 2-nitro fluorene, 

i/yv\ ^yy'7 7t'y, ± h 5-nitro acenaphthene, benzoquinone, 2-chloro 

77 \fy— T s 9, 10-^7 -4- nitroaniline, N-acetyl- para nitroaniline, para 

i^/i/jyf 7ty, §—y)V nitroaniline, N-acetyl- 4-nitro- 1-naphthylamine, 

irvjl/^ 7t F7iyy N y picramide, . anthraquinone, diethyl 

ocj-y h VI/ ^ 2--hn anthraquinone, 2-tert- butyl anthraquinone 1,2- 

irv s y, 5 — =- Y p 7tt7f benz anthraquinone, 3-methyl -1,3- diaza- 

V, ^vy'^-y^, 1 ,9-benzanthrone, di-benzal acetone, 1,2- 

— 4— -Fn7- y >\ N-T naphthoquinone, 3,3'- carbonyl-bis 
-fe^vv— p — ^ h p T — y >\ . (5,7-dimethoxy carbonyl cumarin), coronene, 

p --hp7^yy„N-7t etc. 

4-^fn-l-t7f Although it is these, it is not limited to these. 

/v7^;y, \?ty% K> rvh 

2-xf;l/7yh7 
^ryy2 -tert-y^yur V h 
y^ry^l, 2-^<yX7y7 

^df-y> x 3-^^-1, 3 
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1, 2-1-7 b^/y, 3, 3' 
-ij^7fs=./v-^7 (5, 7- 



[0136] [0136] 

Sfc, ^fofe(D;)t:l#I§£iJ{ : j:, Moreover, it can use. these photosensitizers 

W^M^9Y%(D^RitMh LXh also as a light_absorbing_agent of extreme 

$.ffl~^$&Xh& 0 ^cDl§-g\ Wl ultraviolet radiation of light source. 

%M^WLfrh(Dfc$fi%%:%kML In this case, light_absorbing_agent reduces 

U i/v 5 ^ hHIf^KD^SSIt^ reflection light from base plate, by making' few 

§£W$: / Pfe< ^-tir-S r. tX\ £ influence of multipath reflection in resist 

j£&&&(Dty^%W%'tZ) 0 membrane, it expresses effect of standing-wave 

improvement. 

[0137] [0137] 

~fc$£W^^^X\±, ±FE'7 yM In this invention, it can also add other surface 

T^RU/Xiti^V ^y^^-W^ active agents except for the above-mentioned 

&MUft(Di&<D^Wfi5&M : $:J]\l fluorine type and/or silicon group surfactant. 

t hX^^^W-^Ms Specifically, polyoxyethylene alkyl ether, such 

^° y t^fVxf l/>7 "7 V t^^- as polyoxyethylene lauryl ether, 

— 7VK /K!) t^r^fl/y^ polyoxyethylene stearyl ether, polyoxyethylene 

77 y t/K ztfy^^v' cetyl ether, and polyoxyethylene oleyl ether 

i/ytr/^-T/K Polyoxyethylene alkylallyl ether, such as 

polyoxyethylene octyl-phenol ether and 

jv^oytf y ir^r-y^-^ V isTA* polyoxyethylene nonyl-phenol ether 

dr/Uo:— r/HI, 7$])st2ri/3i Sorbitan fatty acid ester, such as 

"J-X/l/jrV^f-jVyiLj— . polyoxyethylene polyoxypropylene block 

7VK ^!lt^v/xf i/yy- copolymers, sorbitan monolaurate, sorbitan 

;i/7i7-;i'X>-7;i/f ro^y mono palmitate, sorbitan mono stearate, 

^^v'm^-i/^T/W'^yM'T y jv sorbitan mono oleate, sorbitan tri Oleate, and 

— TvmUL y ^"=¥ i^ai^" u sorbitan tri stearate 



2/21/2005 



80/96 



(C) DERWENT 



JP2002-49156-A 



THOMSON 
*- 



9y*;/*/v%7-- K *°y tf- 
^■•yxf l/yy/n:'^ v^ey * 

yy;v\?#yv y ^1^— K 
tfV jr^ry^yyv y 
h y ^ttu- MfojKy 



Nonionic surface active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such 
as polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan mono palmitate, 
polyoxyethylene sorbitan mono stearate, 
polyoxyethylene sorbitan tri oleate, and 
polyoxyethylene sorbitan tri stearate, etc. 
It can mention these. . 



[0138] 

As for blending quantity of these surface active 



[0 13 8] 

^ftW<nt$&1to$ x <OW&ifr agents, it is per 100 weight% of solid contents in 

1 0 0Sft%^/c ^ , ilS, 2 composition of this invention, usual, and 2 

ii%^T, b< (ill weight% or less, preferably, 1 weight% or less. 

*%J£AT-C*fc5„ 

[0139] [0139] 

rtit>0#S?£f^Jfi¥-M"C^ It may add these surface active agents 

L T t> J; V ^ L , £ , V> < o independently, and can also add them in some 

fr<D%B.fy&t>-£X*W}Qi~ : bZ:k combination. 



[0140] [0140] 
WJI^b5^^i7t hi/ It performs prebaking, after applying positive 
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v?* Ma^#3^rlf^^^[E]5&^ type photo-resist composition concerning this 

^ooM3al-^ffl £ti%> «t o invention with suitable coating methods, such 

Wl (ffl : 9 y V =» y/^Mity l J as spinner and coater, on base plate (example: 

^^fcfcK) ±^^t°-t"— , ^3— silicon / silicon-dioxide coating) which is used 

^— ^WiS^^^^U^fetc <t 0 for manufacture of precision integrated circuit 

Lfd^y y ^ ^ItV\ element, and it exposes through fixed mask, it 

ffife<D-? X V Srii Lti)t L, can obtain good resist pattern by developing by 

i$7» \-s<— $ 3rt?^?U£"f~<D w performing post-baking. As an exposure light 

>9 ^^l/'^ h'***- here, preferably it is far ultraviolet ray with a 

y&'&Z) t # S T*# •So wavelength of 250 nm or less. 

M^fti LTtt, £?£L<te2 Specifically, KrF excimer laser (248 nm), ArF 

5 0 n mUTft&fkcDm^ft'ffik excimer laser (193 nm), F 2 excimer laser (157 

T*fc<5 0 ^-f^^tcitj: N KrFi nm), X-ray, electron beam, etc. are mentioned. 
*y^V— if- (2 4 8 nmK 
ArFxJrv'-7l/-f- (19 
3nm), F 2 i^^.l/-f- 
(1 5 7 nm), X$L ft^f— 

[0141] [0141] 

^:^0JcO/Kv/M7^- h l/^ h As developing solution of positive type 

%^^(D^\%Mt LTfi, 7k§l photo-resist composition of this invention, 

V I) 7i^7kl£ / fb# ] J primary amine, such as : inorganic alkalis, such 

$c$ifc1~ V V t? A , ^r^Wi'f'hV as sodium hydroxide, potassium hydroxide, 

^ ^^"^fit - /* h y sodium carbonate, sodium silicate, sodium 

Ty^r=-T7^^(DMWtT^^ V metasilicate, and ammonia water, ethylamine, 

H N =cj-;UT ^.y, n-^Df and n propylamine 

^7^yf (Di-7^i, i? 2nd amines, such as diethylamine and di- n 

xf ;i/7 > i/— n—y'^/v butylamine, 3rd amines, such as triethylamine 

7 5: y^©iI7 5: yW.. V V and methyl-di ethylamine, alcohol amines, such 

:n^vU7 ^ ^vui/jx^vp as dimethylethanolamine and triethanolamine, 

7 5: >-#(D|IH7 5: quaternary ammonium salts, such as 

J —)VT ^y^ h!Jx tetramethyl ammonium hydroxide and 

$ J —j^T %y^<DT/\s^—}V tetraethylammonium hydroxide, alkaline 

7 5: yM, 7^7^ fvl/7 ^^E- aqueous solutions, such as cyclic amines, such 

x^ist Kd^-^K, r F7x as pyrrole and piperadine 
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[0142] [0142] 

3E(^s ±fET/i/# i> tfekl^ic: Furthermore, it can also use alcohol and 

TVun— Wfiafe'&M'&M surface active agent for the above-mentioned 

^4^P LT'f^ffl'f'S ^. t hX alkaline aqueous solution, making 

#<5 0 suitable-amount adding. 



[0 14 3] 



[0143] 



immm] 



[EXAMPLES] 

Hereafter, Example still more specifically 

demonstrates this invention. 

This invention is not limited to the following 

Examples. 



[0 14 4] 



IR- 1 



p-Ti? Y^-y^WZ 2. 

4 g (0. 2*/v) 

/H 2 0ml {C^jH U ^Hl^ 

aET«# Us 6 otctry; t* 

Vfffr- V ]) IV (A I B 
N) 0. 0 3 3 g SrSyjPU 1 
2 PffWIrllttl^^o 

«fc «9 if $g#£@* Ltc 0 

ntbintcffim&w&* ? / ->v 

1 5 Omll^iU ^*(D7k 



[0144] 

Synthesis example 1 (polymer which has 
phenolic hydroxyl group: composition of resin 
R-1) 

It dissolves p- acetoxy styrene 32.4g (0.2 mol) 
in methanol 120 ml, it agitates under nitrogen 
stream, it adds isobutyronitrile (AIBN) 0.033g at- 
60 degrees C, it performed polymerization for 
churning continuously for 12 hours. 
After adding diluted hydrochloric acid to 
reaction mixture and cutting acetoxy group, it 
distiled volatile matter by vacuum distillation. 
It dissolved obtained resin in methanol 150 ml 
again, it added to a lot of water, and obtained 
white polymer. 

It dried resin which repeated operation which 
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2 4«Fiwftj»u *°y (p-t 
i) #e>nfe»jsoa 

15, OOOf 



dissolves this polymer in methanol again and it 
adds to a lot of water 3 times, and was obtained 
at 60 degrees C in vacuum desiccator for 24 
hours, and obtained poly (p- hydroxy styrene) 
(resin R-1). 

Weight average molecular weight of obtained 
resin was 15,000. 



[0 14 5] 

*%1-Z># ] J^- : ffiBR-2 

Ifcp-ter t-y h * is* 
=f- Vy^ J -7— 3 5. 2 5 g 

(0. 2^t)V) &r>*p- t e r 
X-y'^-)V^\yy2. 42 g 

(0. 0 15 1 *;V) h? 
t Kn77yi 00ml 

ty-c 0 ^mm«^jt#T, 8 

3 °c \z X T V t^^f y y^/v- 

M)^ (AIBN) 0. 0 3 3 
g£ 3 8^*5 #^3[Hl^PL, 
ft&KHfc 6 B^jf #£Mtt<5 

1 2 0 0ml 
7F7kKP77^150ml 

L0>jB**zk£?fifcU 



[0145] 

Synthesis example 2 (polymer which has 
phenolic hydroxy! group: composition of resin 
R-2) 

It followed usual method, and it dehydrated and 
dissolved p-tert- butoxy styrene-monomer 
35.25g (0.2 mol) and p-tert- butyl styrene 2.42g 
(0.0151 mol) which made distillation purification 
in tetrahydrofuran 100 ml 
Finally furthermore, it performed polymerization 
reaction by continuing churning for 6 hours by 
adding isobutyronitrile (AIBN) 0.033g 3 times 
every 3 hours at 83 degrees C under nitrogen 
stream and churning. 

It threw reaction mixture into hexane 1200 ml, 
and precipitated white resin. 
It dissolved obtained resin in tetrahydrofuran 
150 ml after drying. 

It added 4N hydrochloric acid to this, and after 
making it hydrolyze by heat-refluxing for 6 
hours, it reprecipitated to ultrahigh pure water of 
5L, and it separated by filtration this resin, and 
rinsed and dried. 

Furthermore, it dissolved in tetrahydrofuran 200 
ml, and it performed dropwise addition and 
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llf b7 t Ko77V2 00m 
(£*l»(f -C6 0°C, 2 4tifm& 

j*u ^° y (p-t 

f - 1/ y/ p - t e r t - ^^71/ 

^fM mir- 

2) fcftfco 

4¥£J#^i;te 10, o o 0 "C 



reprecipitation, agitating vigorously to ultrahigh 
pure water of 5L. 

It repeated this reprecipitation operation 3 
times. 

It dried 60 degrees C of obtained resin in 
vacuum desiccator for 24 hours, and obtained 
poly (p- hydroxy styrene / p-tert- butyl styrene) 
copolymer (resin R-2). 

Weight average molecular weight of obtained 
resin was 10,000. 



[0 14 6] 

£iH-3* 0 y-7- : TOR- 3. 

p-t Kn^^f V'ViOg 
(0.33 */W) „ y /UK t 
e r t - T'^/U 10. 7 g ( 0 . 

0 8^) *:\/jr*y-V 5 0 g 

fc&flp t r y' t^^fy :^/u~ 

h y /U (A I BN) 8 g *1&7L 
T\ ^^T6 0°C(-T8fl# 

1 2 0 0ml (0^^y\ZJStX 
tTo/Co r©fftt*f^S:3|Hlift 

6 o°c, 2 4H#r H m 

iU (p-t 
fl/V/t e r t-7*f/U7^ 



[0146] 

Synthesis example 3 (polymer which has 
phenolic hydroxyl group: composition of resin 
R-3) 

It dissolves p- hydroxy styrene 40g (0.33 mol) 
and acrylic acid tert- butyl 10.7g (0.08 mol) in 
dioxane 50g. 

It adds isobutyronitrile (AIBN) 8g, it performed 
heat churning at 60 degrees C under nitrogen 
stream for 8 hours. 

It threw reaction mixture into 1200 ml hexaiie, 

and precipitated white resin. 

It performed dropwise addition and 

reprecipitation, having dissolved in acetone and 

agitating obtained resin vigorously to ultrahigh 

pure water of 5L after drying. 

It repeated this reprecipitation operation 3 

times. 

It dried 60 degrees C of obtained resin in 
vacuum desiccator for 24 hours, and obtained 
poly (p- hydroxy styrene / tert- butylacrylate) 
copolymer (resin R-3). 
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y \s— h) ^fi-nffc (flfJjgR — Weight average molecular weight of obtained 
3) &btitcfflm<DM resin was 21 ,000. 

2 1, 0 0 0 T* 



[0 14 7] 

(a) : ^Uv-B-l©^) 
B*W3£ (I*) »<*>#!J (P- 

4) (OT*1 0 0 0 0) 5 0 g 

f/l/x-T;l/7tr- h (PG 
ME A) 2 4 0 g WSAIU £ 
Oj§jS^6 0t, 2 0mmHg 
*-?«EELT$4 0 g(D*§#J£ 

5feLfc 0 2 0 o C£T^*PU = c - 
=f-;v\?=.;V3-— ! r;V§. lg, 

4. Ogb^ hypxyx/u* 
yiO. 0 2 g£8&JPU giS. 

h !Jxf/U7^ ^0. 0 2 g& 

4 0 g x tKI 4 0 g(-=t I9ttl±3 
SMfrS:3[afTofc 0 ftfc*Lfc# 



[0147] 

Synthesis example 4 (acidolyses property 
polymer (a): composition of polymer B-1) 
It dissolves poly (p- hydroxy styrene) (resin R-4) 
(molecular weight 10000) 50g by Nippon Soda 
Co., Ltd. in propylene-glycol-monomethyl-ether 
acetate (PGMEA) 240g, it reduce pressured this 
solution to 60 degrees C and 20 mmHg, and 
distiled about 40g solvent with water which 
remains in type. 

It cooled to 20 degrees C, added 
ethyl-vinyl-ether 6.1g, cyclohexyl phenoxyethyl 
vinyl ether 4.0g compounded separately, and 
0.02g of paratoluene sulfonic acids, and 
agitated at room temperature for 1 hour. 
After that, it added triethylamine 0.02g, and 
neutralized and 240g of ethyl acetate and 140g 
of water performed extraction operation 3 times. 
It made obtained polymer into B-1 . 



[0148] [0148] 

-aJ&#"J5~l 3 (B£##M4tf? V Synthesis example 5-13 (acidolyses property 

-v— (a) :*°yv- B — 2 ~ B polymer (a): composition of polymer B-2-B-10) 

— 10 <D&$0 Other than having used polymer (trunk polymer) 

^ 1 [Z.7jk~f-y x. J — yH4zK@t£ which has phenolic hydroxyl group shown in 

Zft'tZtf V (^^IJv Table 1 , and two kinds of each alkylvinyl ethers, 
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it compounded acidolyses property polymer like 
synthesis example 4, and made obtained 
polymer into B-2-B-10. 

Moreover, it compounded resin for Comparative 
Example (C-1) in the same manner as above 
other than using only one kind of Table 1 for 
alkylvinyl ether. 



[0149] 
[TABLE 1] 



3U 







(50 g) 


i-n i 
( me 


I-f* 2 

( )rtg 


5 


B- 2 


R- 1 


m\rz.t, 
i-n (6.ig) 


i-/M9.6g) 


6 


B~3 


R- 2 


1-7% (6 >lg) 




7 


B-4 


R- 3 


l-r* (6.1g) 


l-rM11.3g) 


8 


B - 5 


R- 1 


I-/* (6.1g) 


i-rM13,5g) 


9 


B - 6 


R - 2 


J-fUr (6.1g) 


l-fjK9.7g) 


1 0 


B-7 


R-3 




i-fJK7.8g) 


1 1 


B-8 


R-4 


Iff**-* 

(6.1g) 


i-fM8.8g) 


1 2 


B - 9 


R~4 


i-r* <7.1g) 


x-rM9.1g) 


1 3 


B- 1 0 


R-4 


J-r* (6.1g) 


l-rJK8.8g> 


ttftM 


C - 1 


R-4 


3-7Jlr(8.5g) 





Table 1 

(by column) 

Synthesis example 

Resin for Comparative Example 



— 2~B- 1 Ok tfCo 

J£$fc0iJfflM§ (C-1) 

£ 1 \Z.^m,(D 1 H<D^£ffl^5 

[0 14 9] 
[^1] 
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Acidolyses property polymer 

Trunk polymer (50g) 

Alkylvinyl ether 1 () Inside g 

Ethyl vinyl ether (6.1g) 

Ethyl vinyl ether (6.1g) 

Ethyl vinyl ether (6.1g) 

Isobutyl vinyl ether (6.1 g) 

Ethyl vinyl ether (6.1g) 

Isobutyl vinyl ether (6.1g) 

Ethyl vinyl ether (6.1g) 

Isobutyl vinyl ether (7.1g) 

Ethyl vinyl ether (6.1g) 

Ethyl vinyl ether (8.5g) 

Alkylvinyl ether 2 () Inside g 

Cyclohexyl phenoxyethyl vinyl ether (9.6g) 

t- butyl cyclohexyl carbonyloxy ethyl vinyl ether (12.1g) 

Cyclohexyl ethyl vinyl ether (11. 3g) 

Cyclohexyl thio ethyl vinyl ether (13.5g) 

n- butyl cyclohexyl carbonyloxy ethyl vinyl ether (9.7g) 

Phenoxyethyl vinyl ether (7.8g) 

4-carbonyl cyclohexyl phenoxyethyl vinyl ether (8.8g) 

Benzyl vinyl ether (9.1g) 

Cyclohexyl vinyl ether (8.8g) 



[0 15 0] [0150] 

±&WtfttR&tf V B- 1 — It adjusted each solution of above-mentioned 

B— lO&tFC— 1 (D&Mffi acidolyses property polymer B-1-B-10 and C-1 

£ N PGMEA^WBff^M so that solid-content concentration in PGMEA 

^2 0 t ft 5 J; o t-fiS might become 20 weight%, and it used it for the 

LT\ TIBH^0(l&t/it^0»J}c: following Example and Comparative Example. 

[0151] [0151] 



2/21/2005 



88/96 



(C) DERWENT 



JP2002-49156-A 



THOiVISOIM 
* 



m 
mttm) 

Tffi^ 2 
EA 8. 
U m(Dy 

TPGM 

m7. 



~i2, \mm i (*° 



4 gW&fcU 0. 1 

EA3 0%MESr^n 
6 6 gfflV^c 0 



Example 1-12, Comparative Example 1 

(manufacture and evaluation of positive type 

photo-resist composition) 

It dissolved each component shown in the 

following table 2 in PGMEA8.4g, it filtrated with 

0.1 micrometer filter, and prepared positive type 

photo-resist composition. 

All acidolyses property polymers each used 

7.66g of PGMEA30% solutions. 



[0 15 2] 



[0152] 



[*2] 



[TABLE 2] 







#B8£fc*J 

( 




{ >rtg 




B-l 


D-i(0,04g) 
D-3(0.06g) 


F-l 


DBN (O.Olg) 


say* 2 


B-2 


D-2(0.ilg) 


F-l 


D3N (O.Olg) 




B-3 


D-3(0.10g) 


F-Z 


DBN (O.Olg) 


HS&014 


B-4 


D-l(0.09g) 


F-l 


DBN (O.Olg) 




B-5 


D-2(0,10g) 


F-2 


DMAP(0.02g) 


§15601 6 


B-6 


D-l(O.lOg) 


F-l 


(O.Olg) 




B-7 


D-Z(O.llg) 


F-Z 


DMAP(0.02g) 




B-8 


D-l(0.04g) 
D-3(0.06g) 


F-l 


DBN (O.Olg) 




B-9 


D-2(0.11g) 


F-l 


(O.Olg) 


%mm\ o 


B-10 


D-l(O.lOg) 


P-l 


DHAP(0.02g) 


nmmv i 


B-l 


D-l(0.04g) 
D-3(0.06g) 




DBN (O.Olg) 


HJfctfll 2 


B-l 


D-l(O.lOg) 








C-l 


D-l(O.lOg) 


F-l 


DBN (O.Olg) 



Table 2 
(by column) 
Example 1 
Example 2 
Example 3 
Example 4 
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Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 

Comparative Example 1 
Acidolyses property polymer 
Photo-acid generator () Inside g 
Surface active agent 
Basic compound () Inside g 
Trioctylamine (0.01 g) 
Trioctylamine (0.01 g) 

Quantity of surface active agent is 1 00 ppm to all resist solutions. 



[0153] [0153] 

[it 3 0 ] [FORMULA 30] 
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(D-2) 



0 N 2 0 

o o 

(D-3) 



[0 15 4] 

Lxm^tc tf- 

1 J l**#77y?R 0 8 (* 
6 6 (hP-f^^^/U (80 M) 



[0154] 

"F-1" used as a surface active agent shows 
Megaface R08 (made by Dainippon Ink & 
Chemicals, Inc.), and "F-2" shows Troyzole 
S-366 (made by Troy Chemical). 



[0155] [0155] 

t.tc, ikM&itii-yo t UTfflV^ Moreover, "DBN" used as a basic compound 

tz TDBNJ 1 , 5 - *J7*F shows 1 ,5- diazabicyclo [4.3.0] non- 5-ene, and 

fv^n [4. 3. 0] J-f- "DMAP" shows 4 -N,N- dimethylamino pyridine. 

5-xyjDMAPjtt4-N, 



[0156] [0156] 

* ©^i/i7^- h l^v 5 ^ hl&LtfL It applies this positive, type photo-resist 
Wo&s * t'y^ — 5> — £rfflv>T, composition uniformly on silicon wafer which 
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1 2 0°C-C9 0# 
£tTV\ 0. 4 /i raOl/-^ h 

1f— ^7'>a- (NA : 0. 6 
3) fcffll^iSiM 6 7 

t*&mLX/<*-v%%L, 

m%'&-t <K 9 0 °CT' 9 0 
* y h 7V- h ±"C« Lfc„ 

»2 3°C, 6 O^P^ftU 

3 o#im*(a y l/c^ 



performed hexamethyldisilazane treatment 
using spin-coater, it performed heat drying on 
hotplate for 90 seconds at 120 degrees C, and 
formed 0.4 micrometer resist membrane. 
It made pattern exposure using mask for 
half-tone contact holes of 6% of transmittances 
using KrF excimer laser stepper (NA: 0.63), and 
heated on hotplate for 90 seconds at 90 
degrees C immediately after exposure to this 
resist membrane. 

Furthermore, it developed 23 degrees C for 60 
seconds in tetramethyl ammonium hydro oxide 
aqueous solution 2.38%, and it dried, after 
rinsing with purified water for 30 seconds. 



[0 15 7] [0157] 

%htitz.^^ — vSr^^Sflt^P It observed obtained pattern with scanning 

SH^it^TH^ TfSco «t b election microscope, and evaluated capability of 

\z. \y i/x h ©ttfBSrffMOi Ltc 0 resist as follows. 



[0 15 8] [0158] 

iMfis _k<D%0 . 2 2 Contact hole of 0.22 micrometer of diameters 

(iinfOay^ on mask decided sensitivity by the minimum 

0. 1 8/im©/^-y^4i exposure energy (the minimum exposure 

ZM'^ytx-^^*?— (Mt'hM amount) which gives pattern which is 0.18 

X^^Ltc 0 micrometer of diameters. 



[0 15 9] 

ft h*-/Ml : urn) V&L 

1t. 



[0159] 

It expressed marginal resolving power with 
marginal resolving power (diameter of contact 
hole: micrometer) resolvable with this minimum 
exposure amount. 
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[0160] 

About image development defect, it applied 
positive type photo-resist composition on 6 inch 
silicon wafer, it exposed and developed in the 
same manner to the above, and measured the 
number of foreign materials corresponding to 
image development defect on obtained pattern, 
and it made DOUBLE-CIRCLE and few things 
to CIRCLE, and the number of image 
development defects made many things * for 
very few things. 



[0161] 



[0161] 

Linearity means faithfully how much mask 
pattern is transferred. 

When axis of abscissa is set as mask pattern 
(diameter of contact hole on mask) and axis of 
ordinate is set as pattern transfer size (obtained 
diameter of contact hole), it expresses that 
linearity is so high that gradient is close to 1 . 



[0 16 2] 

U DES-215 R^tt-f^- 

tzo 15 0 

W, 1 0°C N 2 OmmT o r r , 
te/B#*t*l 0 s c cmll^ 
* <h 4 0 s c c mC F 4 tfX<D 



[0162] 

Dry etching resistance: It applied and made 
bake of the positive type photo-resist 
composition on silicon wafer, and etched, using 
DES-215R active ion etcher as a plasma 
system. 

Etching conditions were 150W, 10 degrees C, 
and 20 mmTorr, and gas used was mixed gas of 
10-sccm oxygen gas and 40sccmCF4 gas. 
Etching rate set to 1.00 value of resist of 
novolak base etched on these conditions, and 
evaluated it by the relative value. 
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ilLEt:^ PlfrTt'^ v That by which numerical value is approximating 

LtzJ tfy v ?s<— X(DUi/x 1.0 will become good. 

h Ofr&r 1 . OOtU %<Dfa Result was shown in Table 3. 



[0 16 3] 
[S3] 



[0163] 
[TABLE 3] 









%V)T< 


VvilyfW 


$&& 
(mj/cn»> 


mmm 1 


0.14 


@ 


1.03 


1. 07 


4 7 


£ffi#l2 


0.15 


© 


1.02 


1.06 


4 9 


3?ffifll3 


0.14 


© 


1.04 


1.06 


4 6 




0.14 


© 


1.03 


1.05 


4 8 


niters 


0.15 




1.02 


1.06 


4 8 




0.15 


© . 


1.02 


1.06 


4 6 


HI6fll7 


0.14 


© 


1.04 


1.05 


4 7 


SIIfe^8 


0.14 


© 


1.03 


1.06 


4 7 




0.15 


© 


1.03 


1.05 


4 6 


1 0 


0.14 


© 


1.04 


1.07 


4 9 


ISffifli 1 1 


0.15 


| © 


1.19 


1.06 


4 8 


nmm 1 2 


0.14 


© 


K21 


1.07 


4 9 




0.17 


O 


1.28 


1.35 


7 3 



Table 3 
Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
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Example 12 

Comparative Example 1 

Marginal resolving power (micrometer) 

Image development defect 

Linearity 

Dry etching resistance 
Sensitivity (mj/cm2) 



[01641 [0164] 

JbfE^ 3 5 \z s Positive type photo-resist composition 

\z.{&t>Z)'$i?W.7 * M^v'^ h concerning this invention as shown in the 

&U3c#)te> BUW^&^JfcflEtU above-mentioned table 3 is superior in marginal 

foil s JLo resolving power, and there are very few image 

U-TUr^f, Vy ^ ^-y^-y development defects, and linearity and its dry 

^H14# s tkM ~Cfo 6 0 etching resistance are good. 
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[^PJ(7)^1 

(I), (I I) &T>* (I I I) 

(a) 



[ADVANTAGE OF THE INVENTION] 

By containing acidolyses property polymer (a) 
which has repeating unit expressed with 
above-mentioned general formula (I) and (II) 
and (III), positive type photo-resist composition 
concerning this invention has outstanding 
marginal resolving power, and there are very 
few image development defects, and linearity 
and its dry etching resistance are good. 
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